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On some New and Interesting Foraminifera from the Funafuti 
Atoll, Ellice Islands. By Feei)eric.k: Chapmais^, A.L.S> 
F.E.M.S. 

[Read 21st December, 1899.] 

(Plates 1-4,) 

The expeditions dispatched by the Eoyal Society of London 
from New South Wales under the direction of Professor W. J*. 
Sollas, and of Professor T. Edgeworth David, for the purpose of 
making a boring in a typical atoll in the Pacific Ocean, have 
furnished zoologists and others with some very interesting 
material for detailed study. In the examination of this material 
and that of other coral-reefs, one cannot fail to be impressed by 
the importance of organisms other than corals in forming the 
great mass of the reef. 

Among the groups of organisms which are as active as coral, 
and even more so, in building up the enormous banks, mounds, 
and reefs of limestone in coral areas, we may mention the cal- 
careous algS0 Ilalimeda and Litliothanmion as prominent rock- 
formers ; the first-named often growing in the greatest profusion 
to the exclusion of almost all else, especially in the lagoon, whilst 
the latter grows in branching masses whicdi entangle smaller 
organisms and loose sand, or encrust corals and millepores, 
often at a considerable depth. A laminated alga allied to Liilio- 
tlimnnion is also found growing in nodular form in alternate 
concentric layers' with the foram'inifer 'Tolftrema^ and the ',, 
condition favourable for this peculiar intergrowth seems to be a 
sandy area influenced by strong currents. At the surface on 
the Funafuti Atoll, these nodular intergrowths ;wex*e found only' ■, 
on, the seaward face of the reef. 

' ' [ * This paper' has been unavoidablj delayed in^publicaiioji.— Bi>.] ' "■■■ ■ 

■miNH. TOunn.— zoonooY, Ton. 'xxvx^^^ , ' ■ d. ' ' 
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The Foraminiferaj however, constitute the greater proportion 
of tbe enormous deposits of sand associated with the reef forma- 
tion, and which speedily become consolidated into limestone-rock 
through the chemical changes which so readily take place therein* 
The most important genera of the Foraminifera which were 
found in these coral deposits, taken in the relative order of their 
abundance, oxe AmiMstegina^ Heterostegina^Fol^tre^na^ Tinogorm^ 
OrUtolites^ Carpenteria^ Gifpsina, Calcarina, and Miliolina, The 
three first-uamed are found commonly throughout the material 
of the reef-horing, in sand and rock alike, always retaining some 
part of their original structure; by this they can easily be re-- 
cognized, although the matrix of the rock may have iiiidergoiie 
the most marked changes. In the deeper parts of the Atoll- 
boring, other genera may have been present, for fragments of 
Tinoporus in various stages of decay were seen down to 245 feet, 
and Qalearma to 274 feet from the surface. 

Among other active agents in the building of the limestone- 
reefs may be mentioned the Alcyoiiarians, Echinoderms, SerpuliB, 
and the Mollusca. 

Through the kindness of Professor Judd, C.B., and the Ooral- 
Eeef Committee of tbe Eoyal Society, I have been favoured with 
the opportunity for thoroughly examining, in respect to the 
group of the Foraminifera, the whole of the materials obtained 
by the expeditions to Funafuti, which had been sent to the Eoyal 
College of Science, London. 

The numerous samples from Funafuti have in most cases now 
been examined, but to do justice to so large a quantity of material 
some further work is requisite, and it is therefore considered 
advisable to publish this paper as a first instalment, which deals 
with the more prominent or larger forms, especially those found 
adherent to the coral or encrusting other organisms, and inter- 
growing with them. These larger forms of the Foraminifera do 
not seem to have received the notice they deserve, for they often 
constitute a considerable bulk of the consolidated reef, and are 
Tock-builders in the truest ' sense of the term. That they are 
often overlooked is due to the fact that they more frequently 
occur on the rough and encrusted pieces of reef-rock, which are 
not SO' systematically collected, probably owing to their present- 
ing little' in the way of attractive specimens of 'Corals and other 
more or less prominent organic remains. 

■ ' Whilst, describing these' species of Foraminifera the occasion 
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'is taken to include an account' of several new forms ; hut this 
does not exhaust the collection in handj which it is hoped will 
furnish interesting material for further papers on the same 
group of animals. ’ 

The localities at Eiinafuti are given in their relative positions 
n'roiind the atoll from N. E. S. to W. 

EORAMIMEERA. 

Family MILIOLID-E. 

Subfamily PEHEBOPLiniiViE. 

Peneeoplis, Montfort [1S08]. 

Suhgenus novum Mo^srALYSiniUM. 

BemarJcs on the Subgenus . — Test porcellanous, shell-wall very 
thin 5 surface usually covered with minute tubercles, sometimes 
smooth or highly polished and with vertical rows of piincta (not 
perforations). Segments snh-globose, flattened or elongate, 
at first arranged in a spiral, afterwards rectilinear. Aperture 
simple, either a circular inverted orifice or an everted phialine 
termination. 

This suhgenus is intended to comprise the long delicate crosier- 
shaped specimens of which '‘^I^autilus Utuus^^ Grmelm, is the type. 

These particular forms were represented in the ‘ Challenger ^ 
collections hy imperfect specimens, described by Dr. H. B. Brady 
under the generic name Feneroplis. The Funafuti material has 
yielded some good examples of these forms ; and in the light of 
these it now appears convenient to distinguish the specimens 
subgenerically at least, on account of their dimorphic character 
and especially since their apertures differ from the typical 
cribrate or dendriform orifice of Penewplis proper, or Bpirolma^ 
and are similar to JSfodosaria or Sagrina of the hyaline group. 

It is possible that d’Orbigny’s Nodosaria punctata t is a frag- 
ment of one of the tuberculate forms of Monalgsidmm* 

PENEKonnis (MoNAiiTSinruM) Soelasi, subgen. et 'sp. nov. 
.(PI 1. fig. 6-) 

Test consisting of a' flat' coil of sub-oval segments,' which 
afterwards become a straight series, with subglobular or'-slightly,' 
.compressed chambers. Terminal orifice with a meat everted" 

^ In the sense employed by Prof . Kitchen Parker. 

.f 'S'ee ' Eoraminiferes',’ in Sagra’s Hist. Cuba, 1830, p. 14, pi 1. 

. ■ ■ ■ ' 
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margin. Surface of test covered with minute tubercles whicb 
under a low power resemble perforations. Length inel^ 
(*52 mm.). 

The fragmeiitarj specimens recorded and figured by H. B, 
Brady * are tuberciilate similarly to the above species, but differ 
considerably in tlie shape of the chambers and in showing a strong: 
partitional septum on the surface between each segment. 

Bound in sand from the beach, Avalau Id. (South Id.), FimafTiti.r 
Coll . by Prof. Sollas. 

Peneboplis (MoNALVs:n>iUM) polita, sp. nov. (PL 1. fig. 5.) 

Test imperfect but probably similar in general outline to the 
foregoing species, with the exception that the segments, espe- 
cially of the last part of the series, are more irregular in form. 
The rectilinear portion of the shell (the only part discovered at 
present) consists of six segment.^, siibcylindrical and irregular 
shell-surface highly polished, with vertical rows of minute 
puncta on each segment, and wliite. Aperture with an everted 
margin. Length of portion found inch (‘714 mm.). 

From the beach-sand, Avalan Id. (South Id.), Eimafiiti. ColL 
by Prof. Sollas. 


Family ASTEOEHIZID^E. 


Subfamily E h a b n a m mini .n m . 

Sagenina (nom. emend.) f. 

(Sagenella, Bradij [1879].) 

Sagknina, e:ro:nd:escens {Bmchj). (PI. 1. figs. 1,2 ; PL 2. 

figs. 1, 2.) 

Sagemiki froudeseens^ Brady, 1879, Quart. Joimi. Micr. Sci. voL xix. 
p.41, pL V. fig. 1 ; Btltschli, 1880, in Bronn, Kiassen etc. Thier-Eeichs,. 
p. 195j pL V, fig. 16 ; Brady, 1884, Eeport ^ Challenger/ voL lx. p. 278,, 
pi. xxviii. figs.' 14 & 15. 

Nothing has been done towards extending the somewhat limited 
range of distribution for this species since Brady described this' 
singular little organi'sm from the 'South Pacific.” ■ The original 
localities were the Admiralty ■ Islands, where it was found ,on 
calcareous plants and fragments of ■shells at 16-B5 fathoms ; and 

- *,■ Report * Challenger/ 1884, vol. ix. pL xiii. figs. 24 &"'25. ' ' 

t' Sagemmi is here^ suggested for Sagenella, which .namehas been previously 
bestowed' on 'a' genus of the P'Oljzoa. .'See Hall's Hat. I:rist;.,H. York, 1852r 
TOiii^ p.':172,pL 40 B. 'figs. 
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•ofi" Toiigatabiis Friendly Islands, at 18 fathoms. Brady states 
that the spedinens from the latter locality lack distinctive 
-characters ; those around Eunafuti, not so greatly distant, being 
in first-rate preservation, may serve to strengthen his identifica- 
tion. Some of the specimens from the Funafuti lagoon found 
attached to the surface of Sa 2 imeda~} 0 \ixt^ are extremely fine and 
characteristic. 

Seeing Dr. H^eekers statement with regard to the apparently 
dubious character of some A^trorldzidcB^ especially Mhdbdcmmina^ 
Mhizmmiina^ Bagemlla^ etc., that they may also belong to the 
arenaceous Keratosa (Ammoeonidce),^^ I have carefuUy examined 
the composition of the test of Bagenina {Bagenella\ with the result 
that there appears siifScient evidence in support of the view 
taken by Dr. Brady as to its rhizopodal nature. Sections of a 
Malmieda'-lomt with Bagenina attached have been made in a 
vertical direction ; also the test itself has been isolated. These 
were examined under a high power, and showed this organism to 
have a finely arenaceous to subchitinous test (that is to say, 
\vhere finely divided material is wanting, a thin, chitiuous tube is 
the result) traversed by minute inosculating canals such as are 
seen in the other arenaceous rhizopods. 

Hieckel describes a form of the Keratosa, namely Ammoeonia 
Migenella with regard to which he says : Tery similar to this 
latter, or even identical with it, may be that form which Brady 
,!ias figured as Bagenella frondeseens^^ hi the description of the 
species, however, the diameter of the separate branchlets is given 
as 1-2 mm. The average diameter (and it varies hut little) of 
the branchlets of Bagemna fro7idesce^is is '5 mm. Further, the 
example oh Ammocoma figured in the Eeport is (][uite unlike 
Bagenina in consisting of a meshwork of tubes standing erect, 
instead of being adherent at every point. The general finish of 
the tubes of Bageniina^ especially at the terminal or apertural 
points, enables one to see the affinity of this form with other 
well-known rhizopods, both arenaceous and hyaline, as W^ehMna 
and the adherent Bamulma eernicornis. In one part of ' the 
traiispareut test which I have examined, there is a curious stel- 
late structure reminding one of the fused spiculose base 'seen in 
the tissues of Alcyonarians. ' ' There is not sufficient evideace, 
however,' to lead one to form any definite conclusion from this 
peculiarity of structure., 

; ' Report Challenger/, vol, xsxii. pp. 30 pi. Tiii. %s.' d A, '5 B, 
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iSm/enins frondescens is a well-distributed organism around 
I’nnafnti and in tlie lagoon. In places it is quite abundant. 
In the dredgings made bj Prof. David and Mr. Einckli tliis speciesr 
was found as follows : — 

H. of Pava, 36 fatlioms. 

Punamanu (Beacon Id.), 150 fathoms ; very fine examples. 
Tutanga, 200 fathoms (Halligan and Pinckh Coll.), occasionaL 
S, of Funafuti, 30-120 fathoms. 

“ To ” S, of Funafuti, 60 fathoms, common on Cj/cloeli/peics and 
Salimeda, 

In the lagoon boring it was found at the surface of the lagoon- 
floor; very rare. 

At 21| feet below floor ; very common, and fine examples. 

At 50 feet ; frequent* 

At 62 feet ; common. 

At 81| feet ; very rare. 


Family LITUOLTDJE, 

Subfamily LiTnoniHiE. 

Habbohia, Chapman 

Habbohia Toeresiehsis, Chapman . 

Maddonia Torresiensisj Chapman, 1898, Joiun. (Zool.) Ifinn. Soc. Lonci. 
Tol. xxvi. p. 452, pi. xxviii. figs. 1-5 and woodcut p. 45^3. 

This interesting genus, although hut lately discovered in 
material from Torres Strait, has already been found in great 
abundance both around Funafuti and in the lagoon. 

The large series of specimens now before ns shows to some 
extent the great variety of forms exhibited by this organism. In 
the first stages of its growth JEaddonia is depressed and repent,, 
having a coiled series at the commencement or a simple linear- 
shaped arraiigeinent of segments ; in the latter case it somewhat 
resembles Bdelloidma, to which it probably bears some relation- 
ship. The test afterwards grows off the surface of attachment, still 
retaining its point d> appui, o^tm continuing in a very erratic line 
of growth, and sometimes forming several bends and twists nearly 
at right angles, in one instance curiously resembling a larva of 
the Geometrine Lepidoptera when feeling the air for a fresh 
foothold. 

" The largest specimen' met’ with measures over f inch (about 
16 mm.) in length, and was only slightly attached by the 
aborai ' end,, commg away in the ■ dredge. The organism has; 
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secondarily attached itself a little beyond tlie middle of tlie test 
to an ecliiiioderm spine. This specimen came from ruuamanu Id. 
(Beacon Id.) at 150 fatlioms, H, Torresiensis was also found in 
the material from the boring in the lagoon at Funafuti. The 
specimens are of aTerage size. 

In the dredgings made by Prof. David and Mr. Pinckh, I have 
found IL Torresiensis as follows : — 

N. of Pava, 35 fathoms ; a young individual. 

Fiinainanu Id. (Beacon Id.), 150 fathoms ; the large specimen 
previously mentioned. 

Tntanga, 200 fathoms (dredged hy Messrs. Halligaii and 
Pinckh) ; rather small examples. 

B. of Puafatu, 25 fathoms ; a young individual. 

S, of Pnafatn, 60 fathoms; a young example attached to 
CyGloclj/])eus Carpenteri (form B). 

8. of Faafatn, 30-120 fathoms ; a much contorted example. 

S. of Puafatu, 119 fathoms ; very common on a fragment of 
Millepore. 

To ” S. of Puafatu, 40 fathoms, bottom fairly hard ; a neat 
specimen torn off the rock. 

To” S. of Puafatu, 60 fathoms ; a neat specimen. 

S.SfW. of Puafutu, 60 fathoms; common on coral rocks. 

Two specimens were also obtained from the lagoon-boring at 
35 1 feet and at 81i feet below the lagoon-floor. 

BDELLOini]N'‘A, Garter [1877]. 

BuELLOiniJirA AGGEEUATA, Carter. (PL 1. tig. 3, and fig. in 
text.) 

Bielloidma aggregata, Caater, 1877, Ann. Mag. Nat. Hist. ser. 4, voL 
xix. p. 201, pi. xiii. figs. 1-8 ; Brady, 1884, Report ^ Challenger/ voL ix. 
,p. 319, i)l. xsxvi. figs. 4-6. 

Test adherent, depressed ; consisting of a number of closely- 
approximated chambers, arranged more or less regularly in a 
single, simple or branched, linear series, and intercommunicating 
by a row of pools on each septal face. Segments very short (on 
the axis of growth) and broad ; curved or irregular in outline; 
subdivided more or less completely by numerous secondary septa* 
"Walls rough externally, interior surface smooth. Aperture 
porous. Diameter of the adherent patclies I- inch (4 mm.) or 
more.” ^ ' 

The above species was well and minutely described by 
* Brady, 
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Mr. Carter, wlio drew attention to the porous nature of the shell- 
wall in this and some other Rhizopods.^' 

With regard to the porosity of the shell-wall, it appears to me 
that Carter conclusively demonstrated the presence of pores in 
the wall o£ the test, and although these pores are not regular 
enough to be denominated tubules, yet they probably serve the 
same purpose for the sarcodic body. Dr, Brady has suggested 
that the puncta on the internal surface of Bdelloidina may he 
only superficial depressions. In corroboration of Carter’s 
original idea, it is worth noting a precisely similar structure in 
the shell-wall of the allied genus JSaddonia^ in which the test is 
stronger and more inflated, and the structure of the shell-wall 
greatly emphasized. There the porosity of the shell-wall seems 
to esist beyond question. 

The apertural pores at the distal end in Bdelloidina are evi- 
dently the terminations of the labyrinthular canals seen in the 
interior of the shell. 

The width of the test is usually \ inch (about 4 mm.) and the 
length slightly more. One example from Euafatu, however, 
measures as much as J inch (12*5 mm.). 

Bdelloidina is a genus likely to be overlooked, since its habit 
is to seek shelter in hollows of shells and coral-rock, creeping 
over the interior and filling up irregularities in the surface. Its 
usual colour, moreover, is that of a calcareous sand, for it is 
composed of little granules (fragments of organisms) or even 
minute shells, together with occasional sponge-spicules. This fact 
probably explains its rarity in records of foraminiferal faunas 
from coral areas. 

The only localized specimeus of Bdelloidina aggregata previ- 
ously obtained were from the ^ Challenger’ dredgings in shallow 
water near the Admiralty Islands on the north coast of Papua, 
generally adherent to molluscaii shells. 

A fossil specimen has been recorded as adherent to a Creta- 
ceous Ammonite from Mr. Matthew’Wright’s.eabin.et.t ; a drawing 
of this was made many years ago w^hich is in the possession of 
■Prof. Rupert, Jones. I am ’enabled by the kindness ' of 'Prof.' 
Jones to give a reproduction of this drawing for the first time. 
(See fig. T, p. 9.) 

In the neighbourhood of Bdelloidina aggregata iu 

notably restricted to shallow water. ' ' ' 

Carter, dA pp. 202-208. 

, " *t" See Brady, Bep.Chall. 1884, voL'ix. ,p. 320." 
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]^ear Pava Id., fairly numerous on fragments of Millepore ac 
68 fatlioms. 



Ijlg. 1 . — BcMloidina aggregaXa, Garter from the Chalk of Kent. (From a 
drawing lent by Prof Kupert Jones of a specimen in the Collection of the 
late Matthew Wright.) 

Funamami Id. (Beacon Id.), on Tiirhinana^ 50 fathoms 
(dredged by Prof. David and Mr. Pinckli). 

S. of Puafatii Id., in the iuterior of niolluscan shells, 
25 fathoms. 

“ To S. of Euafatii Id., 00 fatlioms. 


Family TEXTULAEIIDJK. 

Subfamily Text i" l x k i i n .e. 

VxLTULiXA, if OrMtjng \y62Jo\, 

VxLVULIKX DxTIHIXKX, Sp. 110 V. . (PL 1 . fig. If.) 

Test triangular, chambers triserially arranged and forming a 
more or less equilateral cone; aperture situated in a sub- 
crescentic depression, with a tooth-like valve projecting across, 
and sometimes a secondary cue nearly meeting from the opposite 
side. Texture somew^hat coarsely arenaceous, composed of 
calcareous particles ; colour white to pale cream. Length 
-g-V inch (1 mm.). 

The above species belongs to the same type as d’Orbigny’s 
YalmMna triangularis from the Tertiary beds of the Paris 
Basin The specimens from Funafuti differ, however, in having 

. , . ; Anil.' Sei., Hat.,, vol. vii, ■182,6, .p. '.270, Ko. ,1 ■ Modeles,'Xo. 2'5. 
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a more decidedly triaii,gulai* and elongate test, and tlie oral end 
less inflated. The ¥al?e is more nsnaliy tooth-like, rather tliaii a 
simple flap as in d’Orbigny’s specimens. 

The elongated examples of V. BamcUana^ which hy the way 
are rare, may be compared with Y* Oviecloiana of d’Orbigny * ; 
the latter, however, differs in the mai’ked concavity of the face of 
each segment, as seen in the figures of d’Orbigny ’s Cuban 
specimens. 

F. Davidiana is hj no means common, being represented in all 
the samples mentioned below hy one or two examples at most. 

It was found in the sand of the beach at Avalaii Id. (South Id.) 
and at Eiialopa Id. ((xold Id.) : in the sand pumped up from 
the 1st boring (Sollas) at no great depth ” ; and it also 
occurred in the lagoon boring at 21 1 feet below the lagoon- 
floor. 


Family EOTALIID^iE. 

Sub family S p i k i l l i k r k je. 

Spieiltjka, Ylhrenherg [1841]. 

SpiBTIiLIKA SPIKIOEBA, Sp. noV. (PL 1. figs. 7 a-C.) 

Test free, hut perhaps at one time adherent or resting generally 
on one face, discoidal, consisting of a single tube in four con- 
volutions. The two sides unequal, the broader or basal face 
concave, having the primordial or central portion glohulose and 
armed with a short blunt spine which does not project beyond 
the general surface; around the periphery other blunt spines 
are arranged, to the number of fourteen or more, and the salient 
edges of the coils are more or less spinose. The upper (smaller) 
face is slightly convex and tolerably smooth. The terminal 
portion of the coil is separated from the rest of the shell and is 
slightly reverted. Diameter of test inch (’325 mm.). 

In having the lateral faces of unequal size this form resembles 
8pirillma 

It also shovTS some affinity towards 8. tiiherculaf a, Brady J, in 
its separated termination. 

The form may have been derived directly from ;S^. Unibata var. 

Foram. Cuba, 1839,, p.' 103, pl.ii. .figs. 21, 22, (F. O-viedoana on plate), 

, t 'Quart. lourn. Micr. Sci.Tol. xix, n. 8.'(1879), p." 278, 'pi. Yiii figs. '25 ayh ' 

. t Ibid.' p, 279, pi. viii. figs. 28 ff, 
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denticiilata, Bradj'^\ by tlie redundant outgrowth of the transrerse 
bars or denticuho, hut this is merely a suggestion. 

From beach-sand, Avalau Id. (South Island), Funafuti ; Tery 
rare» Collected by Prof. Sollas. 

Also from the boring in the lagoon at Funafuti at 62 feet 
below the floor of the lagoon (163 feet below low-water spring 
tides) ; very rare. 

Spirillhsta tuberculato-limeata, sp. now (PI. 1. figs. 8 a-e.) 

Test discoidal, consisting of a single tube with about six 
convolutions. The larger and flat surface is lira bate and has the 
peripheral edge of the coil sharp on that side ; the smaller face 
is slightly rounded and strongly tuhercnlate. The upper part 
of the peripheral edge rounded. Diameter inch (*5 min.). 

The dissimilar faces remind one of B. mmqiudu^ Brady, hut 
in that species the peripheral edge is blunt or square and the 
smaller face is not so characteristically tuhercnlate. 

ttderculato-lim'bata^ as its name implies, combines in one 
form the characters of two of Brady’s species, B. tubercidata t 
and B, Umlata J. 

This species was found at the depth of 40 feet in the 2nd 
boring at Funafuti (Sollas Coll. 1896), where it was common. 

It has occurred sparingly at the depths of 65 and 70 feet 
in the deep boring at Funafuti (David Coil. 1S97). Also in 
dredgings IST. of Fava, 36 fathoms (David Coll. 1S9S). 

S uhf amily B o t A l 1 1 H iS. 

Discorbiha, Parher Jones [ 1862 J. 

Discorbiha thberocapitata, sp. nov, (Pi. 1. figs. 9 a~c,) 

The superior aspect roughly conical, the apex swollen into a 
ball-like prominence ; two convolutions of the shell are visible 
on the apex. The inferior surface is flat or slightly concave, and 
exhibits five chambers ; in the area round the umbilical depression 
the surface of the shell is granulate. The peripheral edge has a 
thin and narrow flange. Shell translucent and of .a pale opales- 
cent blue colour. Diameter inch ('SliT mm.). 

Hep. Ohall. vol. ix. 1884, p. 632, pi, Ixxxv. fig. 17. 

t Quart. Jouini. Micr. Sei. vol. xix. n. s. 1879, p. 279, pi. riii. figs. 28 ^7, h ; 
Rep. Chali. vol. ix. 1884, p. 631, pi. Ixxxv. figs. 12-16. 

f Quart. Joimi. Micr. Sci. vol. xix. n. s. 1879, p. 278, x>l. viii. figs. 26 a-, ; 

Rep. Ohall vol ix. 1884, p. 632, pi Ixxxv. figs. 18-21. 
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This curious little species is quite distinct from the other 
forms of Biscorlina found at Eunafuti. It appears to have had 
its origin in a form similar to D. pileolus^ d’Orbigny which it 
somewhat resembles in the conical portion — a form coiiinion in 
the shallow waters of the Pacific. 

B. tuber 0 cap Hat C6 is rare, and has occurred in two samples as 
far as they have been at present examined. In the deep boring 
at Eimafuti (David, 1897) at a depth of 65 feet ; and in the 
lagoon-boring at 50 feet below the floor of the lagoon. 

Oarpenteria, Grai/ [1858]. 

Garpeoteeia utriculaeis, Carter. (PL 2. fig. 4 ; PL 4. 
figs. 8, 4.) 

Polytrema utTwiilare^ Carter, 1876, Ann. Mag. Nut. Hist. ser. 4, 
vol. xvii. p. 210, pi. xiii. figs. 11-16. 

Carpenteria utriculans, Carter, 1877, Ann. Mag. Nat. Hist, ser. 4, 
voL XX. p. 176 ; Brady, 1884, Report ‘ Challenger,’ vol. ix. p. 678, pi. xcix. 
figs. 6, 7, pi. c. figs. 1-4 : Egger, 1898, Ahhandl. Layer. Akad. Wiss., 
matli.-phys. 01. ii. vol. xviii., Ahth. ii. p. 246, pi. xxi. fig. 18. 

The chief characteristics of this species are the strongly 
inflated segments, the occasional plurality of apertures (basal 
as well as terminal), and the coarsely reticulated structure of the 
walls of the test. In sections the shell-wall is seen to have a 
papillate (rugose) external surface. The colour of 0. tdricularu 
in the Funafuti specimens is sometimes brown or ash-grey, but 
generally speaking the specimens are of a vivid apple-green 
tint, probably due to the presence of a symbiotic alga in. the 
coarse structure of the test. The apertural portion of the shell 
is often prolonged into a slender salient tube. 

€. utricidaris is apparently the commonest form of Oarpenteria 
dredged at Funafuti. 

This species has been recorded from the Pacific, Cape Verde 
Islands, the West African coast, the Mauritius, and the West. 
Indies. , Brady ' records ■it,; at depths ranging from 16 to 350* 
fathoms. In the samples collected round Funafuti by Prof* 
David ..and Mr. , Finckh, I have' found ■ C. tHrieularu' m the 
following - 

]Nortli of Pava, 57 fathoms, on a gorgonid and a niillepore. 

^ ValmtUna Voyage Amer. Merid. 1839, vol. ?. pt. 5 : “Poramini- 

'I’eres,” p. 47,' phi. figs. 15-17,' 

. Piseorb'bm pUeolus (d’Orbfgny), Brady, Rep. 'OhalL ,vol. ix. 1884, "p. 649, 
pL Ixxxix.' figs. 2-4. 
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.Eunamanu Id. (Beacon Id.), 50 fathoms. 

Eunaniaiiu Id. (Beacon Id.), 80 fathoms ; . a speeiinen of bright 
green colour attached to a gorgonid. 

Off Fnnamanu Id. (Beacon Id.), 150 fathoms ; a specimen 
attached to Malimeda. 

Tutaiiga, 94 fathoms ; the largest specimen found, measuring 
nearly half an inch at the base. This is attached to a 
cylindrical millepore, 

Hear Tutanga, 136 fathoms. 

S. of Foafatu, 60 fathoms ; on Gycloclypetis Carpenteri, 

S.S.W. of Fuafatu, 60 fathoms ; yery abundant on a large- 
coral fragment. 

S. of Fuafatii, 25 fathoms. (A. depressed form very near one 
of Gray’s figures of 0. halaniformis.) 

A single specimen of G. utrieularis was also found in the sand 
pumped up (at no great depth) from the 1st boring (Sollas Coll.). 
In the deep boring (David Coll.) this species was found at 65 feet 
and at 70 feet. 

Caepe^tteeia BALAisHEOEMis, Gray. (PL 4. figs, i, 2.) 

Carpenter HI halaniformis, Gray, 1858, Proc. Zool. Soc. Loud, vol, xxvi. 
p. 269, figs. 1-4. 

Carpenteria, Carpenter, 1862, Introd. Foram. pL wxi. figs, 6-14, 

C. halaniforma^ Cray, Pupert Jones, 1875, in Griffith and Plenfrey’s 
Micrographic Dictionary, 3rd ed., vol. ii. pL 42. fig, 28. 

Q. bakmiformis, Gray, Carter, 1877, Ann. Mag. Hat. Hist. ser. 4, 
vol. xix. pL xiii. fig. 13. 

Carpenteria young specimens, C. bdanifor^nis Brady, 1884, Deport 
^ Challenger,’ vol, ix. p. 677, pi. xcviii, figs. 14, 17. 

C. balaniformisy Gray, Agassiz, 1888, Three Cruises ‘ Blake/ voi. ii. 
p. 168, fig.k4. 

C. halanifornm, Gray [non Brady], Egger, 1893, Ahhaiidl. bayer. Akad. 
Wiss.,' matli.-pliys. Cl, ii. vol. xvixi., Abtli. ii. p, 246, pi. xxi. figs. 13-1.5. 

The specific characters of G. halaniformis are perhaps diffieuli 
to define, since the original specimens of Gray appear to possess 
some of the- characters of both, O. monticularis and C. utrien- 
laris, Carter. Plowever, the name may be retained for the small, 
balaniform, depressed, .conical’ and usually , smootli Garpenterue 
of ten found clustering upon the stems of gorgonids and other 
objects of attachment, where the currents have ■ more or' less 
access to them. 

„ Egger’s specimens , were .dredged off the coast of Weat^ Africa.- 
Examples, which may be taken as typical of the species, were-'. 



14 


MR, F. CHAPMAN ON FOEAMINIFEBA 


found round Pimafiiti in a dredging made l)etween 115 and 200 
fatlioms. They are attached to corals as Synlielia ? and Caryo- 
fliyllia ?, and to a mass of Serpida-tuhe^ ; on the latter they 
occur ill great ahundauce (David Coll.). 

It also occurs in dredgings made by Messrs. Halligaii and 
Pinckh at Tutanga, 200 fathoms. G. halamformis was also found 
in sand from the bore-hole, Funafuti, at 75 feet; rare (David 
ColL). 

Cabpenteuia monticulaeis, Garter , (PI. 2. fig. 5; PL 4. 
figs. 5, 6.) 

Carpenterid, Carpenter, 1862, Introd. Foram. pL xxi. fig. 7. 

Carpenter ia montlcidaru, Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, 
vol. xix. p. 211, pi, xiii. figs. 9-12; idem, ibid., ser. 4, vol. xx. p. 68, and 
woodcut ; Brady, 1884, Eeport ^ Challenger,’ vol ix. p. 677, pi. xcix. 
figs. 1-5 ; Egger, 1893, Abhandl. bayer. Akad. Wiss., math.-phys. 01. ii. 
vol. xviii., Abth. ii. p. 246, pi. xxi. fig. 12. 

This species, although so well-known, does not appear to have 
been found in any great abundance in the localities from which 
it has been previously recorded. The exceptionally fine speci- 
mens figured by Brady came from Zamboanga, Philippine Islands, 
at 102 fathoms ; and he also records it from nine other localities, 
chiefiy in the Pacific and Indian Oceans, at depths varying from 
40 to 1035 fathoms, and at the same time notes that these 
specimens are “ for the most part of small size and not so ■well 
characterized.” 

Egger obtained this species from the coast of West Africa and 
the Mauritius, 

The test of this species is of considerable thickness, with 
smooth surfaces, unlike G, tdricularis, Rudi the fine tubuli are 
here and there relieved by coarser tubules, running parallel with 
them. 

The Funafuti specimens are in nearly all examples of a delicate 
yellowish" or salmoti-pink tint. One specimen is coloured a 
delicate mauve. , 

In the dredgings made by Prof. David and Mr. Finckh around' 
Funafuti, I have found O, monticidaTis in the following : — * 

Funamanu Id. (Beacon Id.), 80 fathoms ; one specimen. 

Tutanga, 86 fathoms j one specimen, 

Tutanga, 135 fathoms ; one specimen attached 'to a' molluscan 
;; "'shellp' 
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Tiitai3.ga5 200 fathoms. 

S-S-W. of EuafatUj 60 fathoms ; one specimen. 

In the collections made "by Prof. Sollas at Eunafiiti O. monti- 
mlaris has occurred in : — 

Beach sand, G-old Island ; one specimen. 

Beach of Creek, Eocky Island ; one specimen. 

In coral-rock of the 2nd shaft, trial pit, ocean side ; frequent. 

Under solid platform, seaward face, f3rd shaft, trial pit ; 
common. 

In sand at 90 feet in the 1st (Sollas’s) boring ; one specimen. 

The fragmentary tests of this species also occur in great 
abundance in some of the thin slices of the core from the deep 
boring at Funafuti carried out by Prof. Edgeworth David- 
The remains of this species sometimes constitute quite an appre- 
ciable amount of the rock. 

Calcajeiina, ifOrbiyny [1826]. 

Caicabusta hispida, Brady, var. pulchella, nov. (PI. 1. 

fig. 10.) 

Calcarina distinguished by unusual exuberance of spinous outgrowths,” 
Carpenter, 1862, Introd. Foram. p. 217, figs, xxxiii A & B, figs, xxsiv 
I), E, F, a. 

Many of the specimens of O, hispida from Funafuti differ 
considerably from Brady’s type-specimens The shell-wall is 
more delicate, and the spurs are slenderer, with exuberant out- 
growths at the extremities, whilst they are decorated with longer 
spines than usual. This Tariation gives to the test a light plumose 
appearance. In point of size the variety equals the type. The 
specimens which Dr. Carpenter figured were from the Philippines. 

O. var. imlcliella ocmvii with frequency both in the 
Beach Band, South Island” (Avalau Met), and in the 1st 
boring at Funafuti, “ at no great depth ” (Bollas, 1896). 

Subfamily T i n o p o e i x al 
P oniTBEMA, if-m£),[lS26]. ■ 

[The members of this genus are often so like minute branching 
corals and poiyzoa, and in one instance resembling externally 
certain calcareous alg^e, that even at the present time they may 

Calcarwa hispida,, Brady, 1876, Froc. B, Irish Acad, ser. % Toi. ii, p. 590. 

C. calcar, d’Orb., var, Impida, Brady, Carter, 1880, Ann. Afag. 25'afc, Hist, 
sen 5, xol. vi. p. 453.' 

C, Mspida^ Brady, 1884, Bep. OhaihroK.ix. p. 713, pi. cvlii., figs, 8,' 9. 
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at first siglit be referred to the above groups by those "who 
are not intimately acquainted with the minute structure of 
these Hhizopods* ^olif trema miniaceum and its varieties are 
extremely ubiquitous at Funafuti.] 

PoLYTEEMA MIISMACEUM ( PaUa^). (PL 4. fig. 7.) 

Millepora miniacea^ Pallas, 1766, Eleuchus Zoopliytorum, p. 2ol 
Liiine, 1788, Systema aSlat., 13th (Gmelia’s) ed, vol. i. pt. C>, p. 3784, no. 6 ; 
Esper, 1791, Die Pflanzenthiere, pt. i. p. 235, pi xvii. figs. 1-4. 

J£ 7'uhra, Ijamarck, 1816, Anim. sans l^ei-tebres, vol. ii. p. 203. 

JPoh/trema corallinay Risso, 1826, Hist. Nat. Enrop. T^ItUid. vol. v, 
p. 340, no. 19. 

P. mimaceimi (Esper), Defrance, 1816-1830, Diet. Sci. Nat, Atlas, 
Zooph. pi. xliv. figs. 4, 4 fl ; Blainville, 1826, Diet. Sci. Nat. vol. xlii.. 
Atlas Zooph. Tol. i. p, 17 ; idem, 1834, Actinologie, pp. 410, 673, pi. Ixix. 
figs. 4, 4«. 

P. rubra (Lam.), Diijardin, 1841, Hist. Nat. Zooph. Infns. p. 259. 

JPustuIaria roBea^ Gray, 1858, Proc. Zool. Soe. Lend. vol. xxvi. p. 271. 

Polytrema ruhra (Lam. ), Farpenter, 1862, Introd. Foram. p. 235, pi. xiii. 
figs. 1S~20. 

P. miniaceum (Linim), Schultze, 1863, Wiegmann’s Arcliiv, p. 81, 
pi. viii. j Allman, 1870, Ann. Mag. Nat. Hist. ser. 4, vol. v. p. 372. 

P. miniaceum^ Blainville, Carter, 1876, Ann. Mag. Nat. Hist. ser. 4, 
vol. xvii. p. 185, pi. xiii. figs, 1-6. 

P, rubra (Lam.), Schwager. 1877, Boll. R. Com. Geol. Ital. voL viii. 
p. 26, pL 72. 

P. mmiacetmi, Blainvdlle, Mohiiis, 1880, Beitr. Meeresfaima Insel 
Mauritius etc. p. 85, pi. vii. figs. 1-17 ; Biitschli, 1880, in Bronn, Klasseii 
etc. Thier-Ileichs, p. 208, pi. ix. fig. 11. 

P, mmiacetim (Linn^), Brady, 1884, Rep, Chall. vol. ix, p. 721, pL c. 
figs. 5-9, pi. ci. fig. 1; Agassiz, 1888, Three Cruises ‘Blake,’ pt. ii. 
p. 169, fig. 519 ; Eggex, 1893, Abhandl. 'haver. , Akad. Wiss., math." 
phys. Ci. ii, vol. xviii., Abtli. ii. p. 4;-]7, pi. xxi. figs. 1, 2, 16, 17; Goes, 
1896, Bull. Mus. Comp. Zool. vol. xxix. no. 1, Memoir, xx. p. 75 ' 

P, miniaceum occurs in the samp)ies both from the lagoon and 
the outer part 'of the "reef ut Funafuti, as- well as from, the deeper-' 
soundings touiicI about, down to .200 fms. The species is not, so 
-eom,inou"m the lagoon as it is outside the reef,, but nevertheless 
some very fine, specimens ■'have been", noticed,, from, the -lagoon- 
-deposits. , ^ -. , 

Tn 'all cases the specimens were . o'riginallyV,,att,ached ' to some 
object for' basal 'support ;','and ’'it 'Is. noteworthy that ..the kind of 
support has greatly 'determined . the m.o.de of'' habit of' the, form, 
and ,, hence its variations. '- Where the,'- organism has sufficient 
,„ space and freedom aroun'd its .base, the delicate^ arborescent form' 
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is tlie resiilfc. Should it become cramped iu its surroimdingSs the 
rhizopod makes a thick base with short and strong prolongations. 
When the Folj/trema affixes itself to a detached fragment affected 
bj currents which roll it over, the organism forms a thin eii- 
crustation, which in many cases is in turn encrusted by a Litlm- 
thamnion^ then again by Fol^trema, and so on, until the nodules 
often measure as much as 5 centimetres in diameter. This latter 
mode of growth in Folytrema has hitherto been unnoticed, and 
seems to merit a distinct varietal name An intermediate 
stage between this encrusting Folytrema and the arborescent 
typical form is represented by Carter’s P. mese?iterlmm f. 

The red colour of Folytrema is apparently very little, if at all, 
dependent upon the inffuence of light. Some of the finest 
coloured specimens occur at considerable depths, and it is 
remarkable that off Funanianu Id. (Beacon Island), at a depth 
of 150 fathoms, Folytremata of the deepest and richest colour 
were found. 

Allhough commonly found in shallower water, P. miniaeeum 
has been recorded in the ‘ Challenger ’ soundings from a depth as 
great as 1000 fathoms. Eggerfound it ranging down to a depth 
of 411 metres (224 fathoms) near Mauritius. Specimens recorded 
from the Caribbean Sea by G5-oes were found at 115 fathoms. 

PoiiYTEEMA MINIACEUK (Fallas), Var. IlS'TOI.VA, nov. (PL 2. 
fig. 3, & text-fig. 2.) 

Test consisting of a rudely parallel series of acervuline chamber- 
lets disposed round a nucleus, or partly encrusting an adventitious 
particle. The organism in this stage shows little tendency to 
send forth prolongations, hut seems content with forming mere 
rounded prominences or papillae at intervals on the surface of 
growth. This variety often shows a remarkable tendency to 
alternate in its growth wdth layers of Litliotliamnion^ thus 
building up nodular masses of a composite nature J. The 
nodules sometimes reach the dimension of 5 centimetres. 

As previously noticed, the form named Folytrema mesenteriemi^ 
Carter, may be in part comparable with this form. It is 
probable, how^ever, that this was the basal portion of a large 

*Seep. L' 

t Aim. Mag. Nat. Hist. ser. 5, vol v, (1880) p, 444, pL xviii. figs. 3 a-h, 
f Another species has been noticed at Funafuti which occurs in the lime- 
stones alternating in its growth ynth Lithotkamnion^ nnm^lj G-yydna, mhm'mis 
(Sohulfcze) ; but it does not form anything like so complete an^ inTestment as 
P. mmiacmm var. inv^lva. 

■ ' XINN. JOFBN.-— JaOOnoOX, TOX. ■XXTIII. 


2 ' 



18 MS. S. CHASMAI^ ON POSAMINISESA 

' specimen of Folytrema often seen adherent to coral-rock, where 
the test has formed a meandering surface-growth rather than m 
arboresicent structure. 



Pig. 2 . — Core from boring, Funafuti Atoll, at 766 ft. Containing nodules of 
l?olyiTmia miniaceiim var. involva nov. Nat. size. 

P. miniaeeum var. involva occurs in the coarse beach-sand of 
the onter reef-slope at Funafuti, and also at various depths in the 
deep boring. Its occurrence in the latter is of very great interest. 
These nocinles of intergrowth are scattered throughout the more 
sandy parts of the cores of limestone down to a depth of 640 feet, 
when they are more frequent and of larger development. The 
largest and most typical specimens come from about 660 feet, 
where they are embedded in an -AmpJusfeyina-8Sind* They are 
common in the cores down to about 790 feet, after that 
occurring occasionally, and usually forming smaller nodules. 

P. mimaceum var. involva has also recently been noticed by the 
author in the Tertiary limestones of Christmas Island, associated 
with Orhitoides* 

Family 

Subfamily ]Sr XT M M XT n I T IN iE. ' 
Hetehostegina, [1826]. 

Heteeostegina bepkessa, d ' Orhigny . (PL 3. figs. 6 & 7.) 

Heterostegim depressa, TOrbigny, 1826, xAun. Sci. Nat. voi. vii. p. 305 
pi. xviL figs. 5“7 ; ModMe, no. 99. ’ ’ ^ 

M. anmarum, d^Orhigny, 1859, Foram. Cuha,p. 211, pi. vii. figs. 24, 25. 
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M. simplex, d’Orbignj, 1846, Foram. foss. Vienne, p. 211, pi. xii, 
figs. 12--14. 

M. helvetica, Kaiifmann, 1867, Geol. Besclireib. des Pilatiis, p. 153, 
pi. ix. figs. 6-10. 

M. depressa, var. smiplex, d’Orbigny, Goes, 1882, Retie. Rliizop. 
Caribb. Sea, K. Svenska Vet.-Akad. Handl. voLxix. no. 4, p. 117, pi. Tiii. 
fig. 303. 

M. depressa, d’Orbigny ; Brady, 1884, Rep. ^ ClialL’ toI. ix. p. 746, 
pi. cxii. figs. 14-20 : Egger, 1893, Abhandl. bayer. Akad, Wiss., roatb.- 
piiys. CL ii. Bd. xviii. xVbtli. ii. p. 241, pi. xx. figs. 34, 35 ; Goes, 1896, 
Bull. Mas. Comp. ZooL Harvard, vol. xxix. no. 2, Memoir xx. p. 79. 

As Dr, H. B. Brady lias already pointed out in bis monograpfi 
on tbe ‘ Challenger ’ Foraminifera IT. depressa can be arranged 
in two series according to tbeir form and external characters. 
After a careful study of the Funafuti specimens, I bave been 
able to identify these two series with tbe dimorphic forms A and 
B respectively. Tbe megalospberic form (A) embracevS the 
involute, bi-convex type, with the asymmetric (spiral) flange ; 
whilst tbe microspberic form (B) is represented by the com- 
pressed and explanate specimens. Tbe difference between the 
primordial spheres of the two forms is not very great, but it is 
constant, their diameters being in tbe ratio of 3 : 2. 

The megalospberic form is far more common than tbe micro- 
spheric, for in most samples it is in the proportion of about 500 
to 1, or even greater. 

The megalospberic form in JH. depresm attains a larger diameter 
in full-grown specimens than tbe microspberic, which is unusual 
amongst tbe Foraminifera yet examined with regard to dimor|)bism, 
but nevertheless instances are known : for example, in Adelosina 
prolygonia, Scblnmberger,the megalospberic sbeii is slightly larger 
than tlie microspberic (1*5 to 1'4 mm.). 

From so large a collection of specimens as we are now dealing 
with, possibly one of tbe most extensive from any particular 
locality, one may obtain a very complete idea of the extent of 
variation in a species from a given area. jST. depressa in its 
megalospberic form varies greatly as to size and thickness, and 
the microspberic form varies curiously in its internal septal 
arrangement, to be noticed below. The two forms, however, 
are in themselves so distinct as to present little difficulty in 
relegating them to either series. 

Form B has a thin and transparent, or translucent, shell- wall, 
and thus the septation can be clearly seen. The earlier portion 
shows no secondary septation dividing the chambers into chamber- 
. Bep. Chall. vol, ix; p.'746,'pl. cxii;figs ' 17, 18 19, 20. ■■ ' . 
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lets ; but after two wliorls of the shell Iiave been completed, and 
while the test is still small, rudimentaiy secondary septatioii 
begins at the peripheral ani^les of the chambers, after the manner 
of d’Orbigny^s Seterostegina simplex The next stage in 
the septal division is seen after the completion of about four 
whorls, when straight, bar-like, but incomplete cross-septa are 
seen projecting from the septum proper, but which do not 
extend for more than | across the chamber-cavity. In many 
specimens this incomplete septation is apparent to W'itbin the 
last few chambers, when it takes on the usual characteristic 
secondary septation of the Heterostegine type. 

One specimen of the complanate type (B) from Fiinafuti ex- 
hibits a remarkable variation in having the secondary ehamberlets 
themselves divided at right angles by a third series of septal bars. 

The surface of the shell in this form (B) is usually granulate, 
or covered more or less -with numerous hyaline papillJB, which are 
the rounded bases of cones of non-tubulous shell-substance, their 
points being directed inwards to the median plane. "When the 
granules are arranged, as is sometimes the case, along the septal 
lines, we have the variation named by d’Orbigny JT. cosfata t. 

Porm A, on the contrary, always possesses a smooth-surfaced 
shell. 

Porm B is found most frequently at a depth of 60 fathoms 
round Pimafuti. 

In the sarcode of a megalospheric form, which was stained 
with picrocarmine, a nucleus with a nucleolus was observed, 
mejisuring 70 x 60 /i. 

A microspheric specimen contained, in the middle of the 
sarcode body, a group of about a dozen rounded particles, pro- 
bably nutritive ; whilst scattered through the body-substance 
there were seen six or more rounded algal cells (2 symbiotic). 

JL depressa is not confined to the outer side of Funafuti. It 
is equally common in the lagoon, where it often attains as large 
dimensions as specimens from the outside. V ery large specimens 
have also been noticed in some of the deeper cores of the boring 
in the atoll. It is especially noteworthy that tlie largest speci- 
mens of AT. depressa found at Funafuti, measuring nearly j| inch 
in diameter, were from dredgings at 32 and 36 fathoms outside 
Funafuti Atoll, 1*1. of Pava (coll, by Prof. David). 

^ B’Orbigny’s figures, however, appear to belong to form A, 
t Foram. ifoss. Vienne, 1846, p. 212, pi. xil. figs. 15-17. 
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Subfamily Cxclocltpeust^. 

CxGLOCLYPEtrs, Carpenter [1856]. 

Tills genus is very restricted in its distribution. It appears 
to lind its most congenial habitat in tropical areas where the 
water is practically free from suspended terrigenous material. 

From the investigations made round Funafuti we have learned 
of the remarkable and perhaps unique abundance of the various 
stages of this hitherto rare type. In point of fact only two 
other localities seem to have produced the larger form of Q, Car- 
penteri^ Brady, which often attains a diameter of 2| inches and 
merits the distinction of being the largest living foraminifer. 

The study of the Funafuti specimens at first presented no 
slight difficulty on account of the occurrence of so many appa- 
rently distinct varieties in the material examined. This, however, 
was cleared away by the discovery of the interesting fact that 
the whole of the series illustrates diffierent phases or stages of 
one species, which is dimorphic 

In the course of obtainiug additional knowledge regarding the 
coupling of species hitherto considered distinct, it seems most 
desirable to adhere to the principle of priority in the nomenclature 
of such dual forms, retaining the earlier of the two names for 
the pair. For example, in the following pages under the descrip- 
tion of the Funafuti specimens of Cpcloelppeus, two already 
described species are included in one specific type as the two 
stages of that species; namely, C, G-aembeUanus and (7. Oarpenteri^ 
the former representing the young of form A, the latter appearing 
to include forms A and B. The latter species was not named 
by Carpenter, who figured, however, a large megalospheric 
specimen (A), whilst he described the exceptionally large examples 
from Borneo which are now seen to be the adults of form 
With regard to the name which the recent Gpcloclppeus should 
now bear, the rule of priority in any case must be considered^ 
but in this it curiously happens that both species date from 1881, 
and since Carpenter figured both forms A and B, we may there- 
fore keep the name by which Brady designated Carpenter’s 
ozdginal specimens, namely (7. 

The recent Cyeloclypei are limited to the station off Borneo, 
where they were dredged from a considerable depth by Capt. »Sir 

^ In the sense employed by Munier-OhaMas and ScHnmberger, 
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Edward Belclier ; also from Kandavn, Fiji, 210 fatlioms, foriii B 
(in the British Museum, Natural History, labelled G. Garpenieri 
in Br. H, B. Brady's handw^riting) ; from Mauritius (specimens 
of form A found by the Author, through the kind offices of 
Prof. Jeffrey Bell, on, a Turhinarla in the British Museum); and 
from the Solomon Islands, amongst specimens which Capt. Guppy 
had sent Sir John Murray ^ (a specimen of form A). There is 
also an irregular, annulate Tariety in the British Museum, 
probably of G. Garpenteri (form A), from the Macclesfield Bank^ 
China Sea, 30 fathoms. 

The genus Ci/cloclppeus is also represented as fossils in tlie 
Tertiary limestones of early date on the S.E, coast of Arabia 
{Garter) ; from the Tertiaries of Java {Martin) ; and from similar 
rocks in Borneo {Newton ^ Holland). 

Ctclocltpeus Caepenteei, Brady. (BL 2. figs. 6, 7 ; PL 3» 
figs. 1-5.) 

Bonn A. 

CychclypeuSi Carpenter, 1856, Phil. Trans. toI cxlri. p. 156, pi. xxx. 
figs. 1 & 3; idem, 1862, Introd. Study Foram. p. 292, pi. xix. fig. 2. 

€. Guemhelianus, Brady, 1881, Quart. Journ. Micr. Sci., n. s., vol. xxi, 
p. 66 (young form); idem, 1884, Rep. Chall. toI. ix. p. 751, pi. cxi. 
figs. 8 b (young form). 

C. Ca7penteri. Brady, Lister, 1895, Phil. Trans, vol. 186 b. pp. 437, 438, 
pi. ix. figs. 52-54. 

C. Gtiemhelianus, Brady, Verbeek and Fennema, Bescr. g^ol. Java et 
Madoura, vol, i, pL ix. fig. 127. 

Norm B* 

Cyclociypeiis^ Carpenter, 1852, Phil. Trans, vol. cxlvi. p. 555 ; idem, 1862, 
Introd. Study Foram. p. 292. 

C. Garpenteri, Brady, 1881, Quart. Joura. Micr. Sci., n. s., vol. xxi. p. 67 ; 
idem, 1884, Rep. Ohail. vol. ix. p. 751 ; Martin, 1896, Jaaib. Mijn. Ked. 
Oost-Ind. pp. 63, 64. 

The series of specimens, which, from a biological standpoint, is 
referable to one species, consists of two dimorphic types, each 
represented by immature and adult specimens, with here and 
there some gradational links. It is a significant fact, which 
asserted itself during the examination of the specimens from 
Funafuti, and is borne out by material from other localities, that 
the young and the adult stages of the shell in each form, A and 

^ To whom the author is indebted for the opportunity of examining these 
and other specimens at the ‘ OhaIleugerLO£B.ce. 



from: the rUHAFUTI ATOLL. 


2S: 


B, are mucli more oumeroiis than the specimens which lint them 
together in the intermediate stages of growth; and this seems to 
he further corroborated by the internal shell-structure, which 
shows an apparent resting-stage in the shell-developmentj 
bounded by an irregular periphery, which differs from the 
broken and. subsequently repaired rings of chainberlets. 

Descripiion : — 

Poem A (megalospherieform). — Test discoidal, outline circular, 
or nearly so : the central area umbonate or biconve.T, in full- 
grown specimens occupying about one-third the entire diameter 
of the shell. The initial series of chamberlets are enclosed in a 
secondary growth of shell-snbstance which gives rise to the um- 
bonate shape of the central area of the disc. Beyond the central 
thickened area the annuli of the chamberlets are thin and. com- 
pressed, forming a broad flange around the centre. For the 
first two or three annuli the chamberlets are approximately 
square, or even laterally elongated, but they subsequently become 
more rad.ially elongated, not to so great an extent, however, as in 
the micro spheric form next described. 

Diameter of test inch to tV inch. 

The megalosphere of a typical specimen of form A from 
Funafuti measured 260 x 240^, It is ovate, with one end 
pointed and the other rounded, and it lies in the concave sides 
of two crescent-shaped chambers, following upon which are the 
annuli of small chamberlets t. 

The nucleus observed by Lister was seen in one case to 
occupy the megalosphere, and in another it was found in the 
second chamber ; that in the megalosphere was of an oval shape, 
measuring 60x40/^!, whilst the nucleus seen in the second 
chamber was nearly spherical, measuring about 85 ^ in diameter. 
In the specimens from Funafuti which I decalcified and stained 
with picro-carmine no nucleus was observed in the central area 
of the disc, but irregular and ovoid nuclear bodies were seen 
in the last series of annuli, in many cases extending' througli 
an adjacent chamber. The structure of the nucleus was 
somewhat granulate with darker enclosures, like those observed 
by Lister. 

^ i)r. Brady’s description of the young of form A {=€. GmmheUmuSf Brady) 
now applies to the central area of the disc of full-grown speciinens of the 
megalospheric type. See p. 761, Eep. Ohall., vol. is, 1884. 

■ t See also 'Lister, (72X p. 438. 
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!Fobm B (microsplieric form). — Test discoidalj outline circular ; 
in young indwiduals yery thin, and witli the surface granulate. 
The central area in young and middle-sized specimens is occupied 
l)y a small boss, about one-half the diameter of that in the 
inegalospheric form ; after the test has attained the diameter of 
about 16 mm., this central prominence is soon levelled over, since 
at that period the animal thickens its superficial shell-layer, and 
covers over any irregularity of surface, including the papillate 
ends of the non-tubulous cones of the shell-wall. 

Diameter of test ^ to 2| inches. 

In C. CdTfenteri, especially in the microspheric form (B), the 
concentric rings of chamberlets are frequently incomplete owing 
to the fracture of the periphery during the growth of the animal, 
which repairs the edge at first by a series of chamberlets parallel 
with the broken edge, the length of each chamberlet being in 
succeeding annuli of increasing proportion in the parts requiring 
more material to bring the contour of the disc back again to its 
circular form. In this ability to repair the fracture, to which it 
is so liable on account of its form and thinness, it resembles OrM- 
tolites in the porcellanous group, and especially 0. tenuissima^ 
Carpenter, who has already pointed out ^ that this phenomenon 
is commoner in the genus Cycloelypeus than in Orbitolites* 

The microsphere of a typical specimen of form B from Funafuti 
measured 140 p in diameter. 

It is difficult to obtain specimens of the full-grown micro- 
spheric form which show the central chamber intact, for in 
nearly all cases the median area, containing the sarcode, has been 
cleared away by a species of Cliona, 

Distribution around Dunafuti^ and in oilier loealities in the 
The general geological and geographical distributioii of 
Cycloclypeus has been already given (see anted, pp. 21, 22). 

€yelodypei(>s Qarjpenieri has never yet occurred in the lagoon 
dredgings, although nearly all the other genera of Foraminifera 
found at Funafuti have been found irrespectively inside tlie 
lagoon and on the outer side of the reef. 

The depths at Oycloclypeus has been found in the dredg- 
ings made by Messrs. Halligan and Finckh are as follows 
The young of both forms (A and B) from 30-200 fathoms. 
The fully-developed form of A from 30-200 fathoms. 

The fully-grown microspheric form of B from 46-200 fathoms# 
* Phil. Trans, vol. cxlvi. (1866) p. 550f 
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At a depth of from 50-60 fathoms large quaatities of both A 
and B were dredged in equal proportion. 

The immature stage of form A is common in some dredgings 
around Punafuti, where the form B is sometimes entirely absent. 
This small form, the original of Dr. Brady^s O. Guemheliamis, is 
seen to graduate into the larger forms of the same type, which 
when fully-grown attain a diameter of inch (11 mm.). These 
fully-grown specimens had not been observed by Brady in the 
‘ Challenger ’ collection, for he remarked “ Notwitnstanding 
their minute dimensions in comparison with the only other 
recent species hitherto obtained, they are to all appearances 
fully grown.’’ 

Brady, however, appears to have seen the adult specimens 
later, since there ai'e some examples in the Brady collection at 
the British Museum (IMatural History) of this type, probably 
obtained by him on his visit to Fiji. 

The larger of those specimens examined by Lister appears to 
he a fully-grown individual of the form A ; these were obtained 
from the S,E. of IS^omuka in the Tonga Islands, at a depth of 20- 
40 fathoms. The young of form A ( = (7. Guemheliauus) was 
recorded in vol. ix. of the ‘Challenger’ Keportsf from Station 
174 C, off Kandavu, Fiji Islands, at 2L0 fathoms. In the 
‘ Summary of Results,’ however, the record reads Station 172 A, 
off Ton gatabu, at 240 fathoms ” J. 

The various records for Cycloclypeus Garpenteri around Funafuti 
are as follows, the localities being taken in rotation 2^. E. S. 
&W.:— 

North of Pam Id. — At depths varying from 86 to 63 fma. 
At 36 fathoms examples of Cyeloclypeus consisted chiefly of the 
immature forms of the inegalospheric type. A specimen (adult 
form A) from 63 fathoms is partially enclosed in an encrustation 
of Lithothamnion’---Mi illustration of the consolidation of reefs 
by the intergrowth and overgrowth of organisms. 

Off Nmamanu Id. {Beacon Id.). — Form A occurs at 50 fathoms, 
very common, especially the young form ; at 80 fathoms there 
were very large examples of form B, encrusted with Bolyzoa, and 
with Oarpenteria and other adherent Foramiiiifera ; aud at 150 
Jathoms good typical examples, fully developed, of form A. 

^ Sep. * Challenger/ vol. ix. p. 751. 

t Sp. 92, 93, & 752. 

I Summary of Sesults, 1st part, p. 631. 
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8.W. end of FmiafufL — At 45-51 fathoms, a bottom of hard 
rock ” (label on specimen). The tests are here stained a dark 
rich green in the central area, due to the presence of alga) in the 
chamberlets. 

Off Tiitcmffa li . — Form A occurred at 35, 41, and 46 fatlmins 
(at 41 fathoms numerous specimens of both forms were found 
resting on pink Litliothammon in their places of actual growth) ; 
at 50-60 fathoms in association with form B ; and at 200 fathoms. 
Eorm B was obtaioed at 46 fathoms ; at 50-60 fathoms in asso- 
ciation with form A, both very abundant; at 135 fathoms, 
common ; and at 200 fathoms in a pteropod ooze, in association 
with the form A and at all stages of growth. 

Off Fiiafatu ^ — Form A, 30-120 fathoms, common ; at 40 
fathoms the specimens are stained, especially towards the central 
area, with a dark green (? symbiotic) alga ; at 60 fathoms, common. 
Form B, at 60 fathoms, common ; at 119 fathoms, a fragment. 

The work of describing these specimens has been mainly 
carried out in the Greol. Division of the Eoyal College of 
Science, to w^hich Institution the collections have been sent. 
All recent specimens described in this paper wall be eventually 
placed in the British Museum (Natural History). 

EXPLANATION OF THE PLATES. 

Plate 1. 

Fig. 1. Sagenella frondescensj Brady. A fragment of the branching test, 
detached, and viewed bj'- transmitted light. The wall of the test over 
the sarcode-cavity is perforated by thread-like boring algffii. X 50. 

2. A frondescens, Brady, A fragment of the central area of the wall 

more highly magnified, exhibiting a reticulose character, and with a 
boring alga at/. X 300. 

3. Bdelloidina aggrcgata^ Carter. X 4. 

4. ValmUna Damdimia, sp. nov. x 25. 

5. JPeneroplis {Monalysidmm) polita. aubgen. et sp. nov. X 50. 

6. „ „ Sollasi, „ „ X 50. 

7 a-o, SpiriUma spimgera, s^. tiqy, x 50. 

,, tuberotdatodiml7ata,sp. nOY. X 50, 

9 a~c. I) isoo^'bma ttiherocapitaia, Big. r\or, X 50. 

10. OaiGannakispidaiBvadyiYfxr.pulohellat riOY, X 18. 

• . ■ ■ Plate ■2. ' ■' 

Fig. 1 . SageneUa frondeseens, Brady, attached to test ot CgGloclgpem Carpenteri 
Brady.' ''X.6, • , 

2, A prolific growth of Sagemlh frondescens attached to a large specimen 
of the microspherie form of C. X 2. ' 
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Fig. 8. Folytrema ruiniaceum (Pallas), 7ar. involva, nov. A section tbrougli 
part of a laminated mass, similar to that sometimes found iiitergrown 
with Lithotliamnion, From trial pit, seaward face, Funafuti, x 35. 

4. Carpejiteria titriciUariSf Carter. A vertical section of the test, showing 

the papillate exterior and chambers partly filled with sponge- spicules. 
X 36. 

5. Carpe}itena montioularis, Carter. A vertical section taken through the 

base of the test, showing the smooth external surface and coarse and 
fine tubuli. X 36. 

6. Cycloclypem Gatyenteri, Brady. A full-grown specimen of the megalo- 

spheric form (A). X 6. 

7. C. Carpenterij Brady. A vertical section of the test, showing the 

extraordinary thickness of the secondary layer of shell. The thin 
fiange-like periphery has broken away. X 10. 

Plate 3. 

Fig. 1. Two series of Cycloclypem Carpenteri, Brady, showing the various 
stages of growth in forms A (megalospheric) and B (microspheric) 
respectively. ^ nat. size. 

2. The central portion of a microspheric form of C. Carpcnteri., Brady, 

cut a little out of the median plane, showing an interesting resemblance 
in its commencement to Heterostegina, to which genus it bears some 
relationshi p. X 36. 

3. A half-grown specimen of the microspheric form of Cycloclypeiis 

Carpenteri. X 5. 

4. A megalospheric form of C, Carpmteri in median section. The shell 

has been badly broken at various stages of growth and repaired again. 
X 16. 

5. The sareode of C. Carpenten (form A). X 10. 

6. A microspheric form of Heterostegina depressa, d’Orbigny. X 10. 

7. A megalospheric form of AT. depressa. X 10. 

Plate 4. 

All magnified 5 diameters. 

Fig. 1. Carpenteria halaniformis. Gray. Lateral aspect. Off Funafuti, 115- 
200 fathoms. 

2. 0, halaniformis, Gray. Oral aspect. Off Funafuti, 115-200 fathoms. 

3. C, utricularis, Garter. Coloured by an alga. Lateral aspect. 

8 fathoms. Off Funamanu (Beacon Id.). 

4. C. utrieularis. Carter. Coloured by an alga. Oral aspect. Off 

Funamanu. 80 fathoms. 

5. Q. monticidaris, Carter. Oral aspect. Off Funamanu. 80 fathoms. 

6. C. monticidaris, Carter. Oral aspect. Off Funamanu. 80 fathoms. 

7. Folgtrema 7nmiaceum (Pallas), Off Funamanu. 150 fathoms. 
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On some Foraminifera of TitFonian Age from the Stramberg 
Limestone of ATesselsdorf. Bj Feebeeicx Chapman, A.L.iS., 
IhE.M.S. 

[Eead 1st March, 1900.] 

(Plate 5.) 

Dheing the past year or so 1 have been favoured by Dr, M, 
Eemes, of Oimiits, with some specimens of Foramitiifera and a 
sample of foraminiferal material from the marl formed by the 
weathering of the Bed Limestone of Nesselsdorf. 

Br. Perner has already published a paper on Tithonian 
Foraminifera from the Stramberg Limestone'*', in which he 
describes three species from the red marly limestone, namely, 
Bulimina variahilis, d’Orbigny, Cristellaria Bornemann, 

and 0, fotulata (Lam.). Beyond this record we have no infor- 
mation of the Foxammifera irom beds of this particular age. 
Consequently the following small series is of exceptional interest* 

FOEAMINIFEEA* 

Family LITUOLIDiE. 

Sabfamiiy LiTXJOLiNiB. 

Haplophbaqmium, Beuss [ 18 G 0 ]. 

Haplopheagmium agglhtinans { d ^ Orhigny). (PL 5. 6g. 1.) 

Spirolina agglutinans, d’Orbigny, 1840, Foram. P’oss. Vienne, p. 1S7, 
pL vii. hgs, 10-12. 

The specimen before us is somewhat irregular in growth, but 
the chief characters of the test resenibie those of the above 
species. 

JDating from the Lower Carboniferous rocks, this species 
ranges upwards in fossililerous strata to the present day. It has 
also occurred in the mixed faunas from the Aptian beds of 
Surrey (Chapman)^ 

One specimen from the Eed Limestone of Nesselsdorf* 

* Bull. Intemat. Acad. Sc. Boh^m©, 1898, pp. (1-3), pi. i. 
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Haplophragmium heocomiahhm, Chapman* (PL 5, 2.) 

Haplcyphragmium neocomiammn, Chapman, 1894, Quart. Joiirii. GeoL 
Soc. vol. 1. p. 695, pi. xxxiv. figs. 2«;, b. 

This species was origmallj described from the Aptian beds of 
Surrey, where it was fairly numerous. The present speciniea 
very closely resembles the original figure. 

One specimen from the Red Limestone of JSTesselsdorf. 

Subfamily Tbochammihih^e. 

Ammodtsctjs, Beuss [1861]. 

Ammo DISCUS ihceetus (d'Orbigm/). (PL 5. figs. 3 & 4.) 

Operculina {ncertus, d’Orbigny, 1839, Forain. Cuba, p. 71, pL vi. 
figs. 16 & 17. 

Ammofikcus inceHus (d’Orb.), Wisniowsld, 1890, Pamietnik Akad. 
Umiejet Krakow, voL xvii. p. 190, pL Tiii. (i.) figs, lla, h. 

This well-known and variable species is numerous in the 
present series. The two specimens here figured apparently belong 
to the megalospheric and microspheric forms respectively. 

Common in the Red Limestone of Nesselsdorf. 

Subfamily Ehuothyeih-®, 

Ihtolutiha, Terguem [1862]. 

Ikvolutiha Eemesiah-a, sp. nov. (PL 5. figs. 5 a~c,) 

Test conical, depressed, consisting of a simple coiled tube of 
about five whorls, the sutures distinct. The inferior surface 
slightly convex and covered with papillse of exogenous shell™ 
growth, excepting the last whorl, which is marked on the periphery 
with sharp furrows at right angles to the edge. The test is finely 
perforate on the inner parts of the tubes and calcareo-arenaeeoiis 
on the outer. The aperture opens on the inferior side of the 
test, Piameter ) J height inch (-208 mm.). 

The species Involutina Jonesi, Terquem & Piette^, is in some 
respects similar to this form, for example in the character of the 
granulations, but the outline of the test is very dissimilar. 

I have named this species in honour of Dr. Remei, of Olniiitz, 
to whi m we are indebted for this interesting series of specimens. 

Common in the Red Limestone of Vessels dorf. 

^ M6m. Acad. Imp. Metz, vol. xUi. 1862, p. 461, pi. vL figs. 22a™r. 



30 


ME. E. CHAPMAN’ OH PORAMIHIFEEA ESOM 


Ihyolijtika cohica, ^chlumherger, (PI. 5. figs. 5.) 

Involutina co?iica^ Schliimberger, 1898, Feuille Jeunes Natiiralistes, 
ser. 3, Ann. 28, No. 332, pp. (1, 2), figs. 1-3. 

This species lias been lately described from the Great Oolite 
between Yillers-sur-Mer and Caen by M. Schlumberger. 

The specimens now before us are, if anything, larger than 
those from Prance. 

ITequent in the Eed Limestone of NTeaselsdorf. 

Family TEXTIJLAEIID^. 

Subfamily TEXTULAEiiHiE, 

Yaltulxka, d'Orhigng [1826]. 

Yaltuliha chkeifoemis, sp. nov. (Pi. 5. figs. 7 h,) 

Test conical, flattened on opposite sides ; septal face convex, 
with a valvc-iihe aperture. Chambers numerous, narrow, and 
alternate in three series. Length of test inch (-378 mm.). 
Measurement across the long and short axes of oral face of test 

inch (*463 mm.) and inch (*357 mm.) respectively. 

This species is somewhat like Textularia conica^ d’Orhigny ^5 
in its general shape. It differs, however, in the numerical 
arrangement of the chambers ; the aperture also is characteristic 
of Valvulvna* 

Another form which F. cuneifoTmu resembles is Valviilina 
palceotroeJius^ YdiV, compressa, Brady f, from the Carboniferous 
formation, but the iatcer is strongly concave on the apertixral 
face. 

Frequent from the Eed Limestone of NFesselsdorf, 

Family LAGENTIDiE. 

Subfamily INonosAEiiHiG. 

Lihgtoiha, d'Orhigng [1826], 

Lthotjuiha hobosaeia, Beuss^ (PI. 5. figs. 8 a, k) 

Lhgtdma mdosaria^ Eeuss, 1862, Sitzungsb. AL Wias. Wien, vol. xlvi. 
p. 59, pL V. figs. 12 A 

The specimen here figured consists of two chambers only, and 

* Foram. Cuba, 1839, p. 143, pi. i. figs. 19&20. 

t Carboniferous Foram . (Pal. Soc.), vol. sxx. 1876, p. 85, pi. iv. figs. 5 a, k 
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is probably an immature example. This species lias been found 
in the Aptian and Albian of Grermany, Prance, and England. 

One specimen from the Eed Limestone of Nesselsdorf, 

LiBeuLiBA oTALis, ScJiwaqer. (Pi. 5. figs. 9 a , h .) 

Lingtikna ovalis.^ Schwager, 1865, Jaliresh. Ver. vaterl. Nat. Wiirtt. 
voL xxi. p. 116, pi. iv. figs. 21-24. 

This is here represented by a fragmentary example. It con- 
sists of three chambers, flattened and ovate, and more nearly 
resembles Schwager’s figures than others described from similar 
deposits, Schwager obtained his specimens from the Lower 
Oxfordian of G-rnibingen and IlVeissenberg. 

One specimen from the Eed Limestone of Nesselsdorf. 

Vaginulina, d'Orligny [1826]. 

Vaginulina teuncata, Eeuss. (PI. 5. fi.g. 10.) 

Vaginulina truncata, Eeuss, 1862, Sitzungsb. Ak. Wiss. Wien, vol. xlyi. 
p. 47, pi. iii. fig. 9. 

This species now has a geological range from the Tithonian to 
the Cenomanian. 

One specimen from the Eed Limestone of JNesselsdorf. 

Cristellaeia, Lmnarch [1816]. 

Ceistellaeia Beois’is'i {Boiyier)* (PI. 5. fig. 11.) 

Flmiularia Bronnif Eoiiier, 1841, Yerstein. nordd. Kreidegeb. p. 97, 
pi. XV. fig. 14. 

This is a well-known Cretaceous species. 

One specimen from the Eed Limestone of Nesselsdorf. 

Ceistellaeia calva, Wisnioiosku (PL 5. fis:. 12.) 

Cristellaria calva, Wisniowski, 1890, Pamietnik Akad. Lmiejet Krakow, 
vol. xvii. p. 223, pi. x. (iii.) figs. 4 a, 6. 

The above species was originally described from the Ornatus- 
zone of the Upper Jurassic of Poland, 

One specimen from the Eed Limestone of Nesselsdorf. 

Ceistellaeia gibba, d'^Orhigny. (Pi. 5. fig. 13.) 

Cristellaria gihba, d’Orbigny, 1839, Poram. Cuba, p. 63, pL vii. 
figs. 20/21. 

Several more or less distorted varieties of this species occur in 
the series before us. The typical, elongated form is also present, 
one of which is figured. 

Common in the Eed Limestone of Nesselsdorf. 
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Grtstellakia rotulata {Lamarclc). (Pi. 5. fig. 14.) 
LenticuUies rotMkita^ Lamarck, 1804, Annales dii Museum, voL v, 
p. 188. 110 . 3 ; Tabl. Encycl. et Method, pi. cccclxvi. fig. 5. 

This widely distributed and ver}^ common form has already 
been recorded from the Stramberg limestone by Dr, Pemer. 
Common in the Eed Limestone of Nesselsdorf. 

Ceistellaeia culteata {Montfort), (PL 5. fig. 15.) 

Ilobuhis cuitratusj Montfort, 1808, Oonchyl. System, voi i. p. 214, 
54® genre. 

This species ranges from the Lias upwards, 

Prequeut in the Eed Limestone of JSTesselsdorf. 


EXTLAl^ATION OF PLATE 5. 

Fig, 1. Haplo])hrag7mum aggluMnans (d’Orb.). X 30. 

2. jj ^leocomiammii Ohapman, X 30. 

3. Ammodiseus mceriiis (d’Orb,). Form A- X 30. 

4. „ „ „ Form B. X 30. 

5. hivoluima Bmiiedanai sp. nov. : a, superior aspect ; h, inferior aspect ; 

c, peripheral aspect. X 30. 

6. Invohdma conical Schlumberger : a, superior aspect; h, lateral 

aspect. X 30. 

7. Valmilma cimeiformis, sp. nov. : superior aspect ; \ oral aspect, 

X 30. 

8. Lmgulina nodosana, Eeuss : a, lateral aspect ; b, oral aspect, x 30. 

9. „ ovalis, Schwager : a, lateral aspect ; h, oral aspect, x 30. 

10. Vagvmtlhm tnmcata, Eeuss. x 30. 

11. Cristellana B}'07i7ii (Rdimr). X 30. 

12. j, calva, Wisniewski. X 15, 

13. „ gihha, d’Orb. X 30. 

14. „ Tot’idata (Lam.). X 30. 

15. „ cultnita (Mont.). X 30. 
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Ehtnchodeaius Howesi : a new European Species of Terrestrial 
Plaiiariav\ Worm. By E. E. Scha.bff, Pli.I)., B.Sc., Keeper 
Nat. Hist. GolL, National Museum, Dublin.^^ 

[Read 15th February, 1900.] 

(Plate 6.) 

I FOUND this worm during the autumn of 1899 in the Pyrenees^ 
close to the village of Baux Chaudes. This village, famed for its 
medicinal waters, lies at a height of about 2000 feet above sea- 
level, in a most picturesque valley surrounded by dense forests.. 
The W'orm was disco rered under a stone coiled round the shell 
of a Selix nemoralis. The snail had apparently been overcome 
by the worm previous to being devoured, as it had retired far up 
into its shell and exhibited little sign of life. When I released 
the snail, the worm slowly crawled away, leaving an abundant 
track of mucus like that of a slug. I had hoped to he able to 
find out something more about it after a closer examination, but 
owing to the very dark pigment in the akin, no eyes were Hsihle, 
nor were any openings to be seen on the underside. However, 
I had no doubt of the true nature of the worm, the general 
shape of the body indicating a terrestrial planarian. I believed 
that I had before me a gigantic member of the genus BJiynclio- 
demm^ and this surmise has now proved to be correct. 

The width of the worm w’-as 5 millim., and the length no less 
than 130 millim. (about 5 inches) — just tvdce as long as the 
largest Bhyncliodemus hitherto known to science. The colour of 
the upper side was of a uniform greyish black (PL 6. lig. 1)®. 
The under side (PL 6. fig, 2) is made up of the median sole, aptly 
called ‘‘ Kriechleiste ’’ by Prof, von Graff, since it is a somewhat 
raised plate on which the animal creeps. It occupies one third 
of the ventral side of the body (PL 6. fig, 2, s) and is coloured 
light grey; while on each side we fiind a dai'k grey stripe bordered 
by a brownish-grey marginal one. The latter, which will be 
referred to again later on, is von Graff s Briisenkaiite ’’ or 
glandular ridge. The dorsal and ventral surfaces are sharply 
distinct in contour, the former being convexly rounded, the latter 
almost fiat. The anterior end of the body is not directly con- 
cerned with the creeping movements, and the sole does not extend 

* Comimuiicated by Prof. G. B. Howes,' Sec. KS. 

' DINN. JO'lJBN.--ZOOLOGr, VOL.;NXVIiri , ,3"'', 
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into it. It is finely pointed and souiewliat cylindrical, and is tlie 
seat of tlie principal sensory organs of the body. As tlie animal 
moves about, it is kept oft* the ground and acts as a tactile organ 
miicli like the tentacles of a snail. In some of the Hanarian 
worms, such as FlacocepJiah^s Jcewensis (Bipaliimi lce-wens6\ 
which lias been taken in a few English and Irish greenhouses, 
this portion of the body assumes a characteristic cheese-cutter 
shape. The posterior end of the body of our worm is but slightly 
attenuated, and the sole is continued to the extreme tip. 

These were all the observations that I could make during the 
life of the single specimen in my possession 1 decided there- 
fore to kill it without further delay, and placed it in a 4-per- 
cent. solution of commercial formalin. The immediate effect was 
a very considerable shrinkage of the specimen, which became 
reduced to a length of 75 millim. and a width of 4|- millim.t 
One advantage this treatment had on the worm was to reveal two 
openings on the underside. From the first, situated 40 millim. 
from the anterior end, a triangular body, viz., the pharynx 
(PL 6. fig. 2, pJi,}, had been partially forced out by the con- 
traction. This larger opening is therefore the mouth, and the 
much more minute one (g), 13 millim. behind it, the genital 
pore. 

Being unable to perceive any trace of eyes or even of a sensory 
groove at the anterior end of the body, I felt it would have been 
impossible to determine the specimen with any degree of cer- 
tainty without cutting sections. In this dilemma my friend 
Prof, Howes offered me help. He kindly commissioned one of 
his students, Mr. H. H. Sw^innerton, to cut me a number of 
microscopic sections, and to their generous assistance I owe tlie 
pleasure of being able to describe this interesting specimen, and 
add another species to the known European Laud-planarians* 
The name Mfnciwdemm Sowesi is therefore appropriate. 

The recent publicatiou of Prof, von Grafffe magnificent mono- 
graph on the Land-planarians (3), lias rendered the identification' 
of my 'specimen a comparatively easy -task. To give a complete 
account of fits anatomy would be quite impossible, 'as (the single 

* It bas now 'beai, deposited in tbe Dublin Museum, 

t Unfortunately, the wessel containing my. specimen broke' on the journey, 
from the Pyrenees' to Bordeaux, .hut, tlie''offiiciaIs. of ' the, 'Museum in the'' latter 
town most liberally offered' me a new jar. wi'th 'alcohol.. , ,0'wmg to these, adverse, 
ei'rciimsfc'aii'ees the . preservation of the. worm'', is not altogetl'ier ' satisfaoto'ry. '. 
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•speciineE could not be entirely sacrificed to the inicrotooie^ I 
content myself therefore with giring a short sketch of some of 
the more important anatomical features which could be gathered 
from a careful examination of the sections. The head and a 
portion of the body containing the pharynx were cut into trans- 
verse sections, whilst a small parb bearing the genital pore was 
utilized for longitudinal ones. From these the following obser- 
vations were noted : — 

One of the most striking objects in the series of sections near 
the anterior end of the body is the pair of eyes. If we 
examine such a section more closely (PL 6. fig. 3), we notice 
externally the epidermis (ep.). Some previous writers, especially 
Prof. S. Moseley (4) and Bendy (1), have referred to the great 
difficulty in obtaining a clear idea of the structure of this layer 
from ordinary cross sections. My single specimen, as alread}?' 
stated, had not been fixed in a satisfactory maimer for histo- 
logical purposes. But whatever method is employed for fixing, 
the chief difficulty in recognizing the structure of the epithelium 
lies in the fact that the greater part of it is filled with rod-like 
bodies, while miraerous glands open between the cells to carry 
their secretions to the exterior. The epithelium consists of a 
single layer of cells which, in this part of the body, are about 
equally high on t!ie dorsal and ventral surface. The sole (6'} — 
von Grra:ffts “ Kriechleiste ” — possesses a ciliated epithelium, hut 
cilia appear to be confined to this part of the under surface, 
The most noteworthy features in connection 'with this sole are the 
sensory grooves which I failed to make out from a macro- 
scopic examination of the worm. They are probably united in 
front in the form of a horseshoe, the two branches being con- 
tinued backward for a little distance beyond the eyes on each 
side of the sole. These sensory grooves have been demonstrated 
in the great majority of Land-planarians by Prof, von Graff. As 
a rule there are also sensory pits in connection with the grooves, 
but according to the same author (2. p. 4?2) these are absent in 
MlipneJiodemiis Mlineains, Mh* nemafoiies^ and MK 

ocliroleucm. IS^o trace of such pits could he seen in the cross- 
sections of Mh. Hotvesi, so that it agrees in this, respect w,itli 
■some of the other species of, the genus. 

’Almost all previous 'writers on the Land-plaiiariaiis'' have 
,i*e£eiTed to the peculiar - rod-like “ EJiaMites^^' which have been 
compared „to the sti,nging-organs of- Coeleiiterates, ' but whos-e 
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precise fimctioii is still unknown. It lias been suggested that 
they serve for the capture of the prey ; and this explanation is- 
supported bv the observations of Dendy (1) and Woodworth (6).' 
Prof® von Graff distinguishes three varieties of rod-like bodies 
(2, p. 55)5 viz. : — Ehabditen, Ehamniten, and Clioiidrocysten/’ 
but observes that there is no real difference in kind — that the 
Ehaniniies and Chondrocysts in fact only indicate the extremes 
in both directions of the true Ehahdites. The Ehabdites are 
short and stout, the Ehamnites longer and much more slender,, 
while the Chondrocysts are oval or club-shaped masses. I could 
clearly trace the latter form in many of the sections and also the 
Ehabdites, hut failed to perceive any rods that could be brought 
under the second denomination. 

As regards the glands which lie in the connective-tissue and 
open on the surface of the epidermis, only one kind is noticeable- 
in the section referred to. They convey mucus to the skin, and 
become deeply stained by bmmatoxyiiii and less so by borax- 
carmine, which were the reagents used. Portions of mucus iii' 
the duets between the epithelial cells are frequently seen, and 
lead one to mistake them for Ehabdites, hut the latter are 
pointed at each end, and by that means can be distinguished.. 
In the more posterior sections very large glands are noticed near 
the margins of the lower body-surface. These — the Eanten- 
driisen ” of Graff — are confined to that part, of the body, and will 
be referred to later on. 

The muscular and nervous systems are dealt with so exhaiis- 
tivelj by Prof, von Graff, Prof. Dendy, and others, and there 
appears to be so little difference in the various species, that a 
detailed description of the necessarily incomplete observations 1 
have been able to make, appears undesirable. There are a deep' 
and a superficial museular system, while the nervous system 
consists of two longitudinal cords, w^ith an anterior bilobed gang- 
lionic mass or brain. The section (Pi. 6. fig. 3) being slightly 
oblique,, only one half of the brain (1) is visible. ■ Close bo , it on 
the dorsal po rtion of the head lie the eyes^ one on each side - 
■ One of' them (<?) is represented in the section. ■■ Prof., von... Graff* 
has' drawn attention to the fact -that two very, distinct. , types of 
eyes .occur, among the ■ Land-planarians. ■, These 'two , types 'he 
'eallecl'‘.Im^ertirte .Kolbenaiigeu”.and.“ Eetioa-augen.” In the' 
' 'first type, the retina is placed mfront of the eye,and,thesen8itive- 
cells ■ are turned away from, the- source 'of light/hence the.'teroi 
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.Si club-shaped eyes.’' The eyes of Bh. Soioesi belong to 

the other or retina ” type. It consists simply of a cup-shaped 
•■organ internally coated with small pigment-cells and surrounded 
by a retina, so that the latter is placed facing the light. The 
open part of the cup is covered by a non-pigmented layer of 
cells — a kind of cornea. The latter has a thickness of 0*012 
iiiillim. ; while the "whole eye is 0*16 millim. long, and at its 
widest part 0*108 millim. broad. The interior of the eye is 
partly filled with a peculiar cellular substance^ whose true nature 
could not be ascertained from any of the sections available. I 
had no means of comparing the sections with longitudinal ones, 
.-and must presume that this structure is similar to that figured 
by Prof, von Cxrafi;" (2. pi. 50. fig. 1). He explains (p. 144) that 
it is composed of a bundle of elongated columns, one end of 
which converges towards the centre of the eye, whilst the others 
are connected with the i‘etina-cells by means of fine prolonga- 
tions which pass outward between the pigment-cells. 

Counectwe-timu>e (PI. 6. fig. 3, c.t*) binds together the various 
organs and structures lying within the epidermis and maintains 
them ill position. It consists of a mass of fibres eontaioing nuclei, 
and bearing also the generally small pigment granules which pro- 
duce the black colour of the skin. The digestive organs do not 
■extend to the most anterior part of the body, and are therefore 
nor visible in the section (PL 6, fig. 3), but a little farther back 
we find a considerable part of the transverse sections occupied 
by the alimentary canal (text-fig. 1, al). 

All Laiid-planarians and also the marine and freshwater 
Trielads agree in the possession of an alimentary canal consisting 
of three main branches and a muscular phaiynx. One of the 
main branches runs anteriorly, the two others (text-fig, 1, 
r.al, l.aL) occupy the posterior portion of the body, and they all 
join in a common opening in front of the pharyngeal sac. 

I have already mentioned that the pharynx had become pro- 
iruded tlirougli the mouth during the violent contractions vrkeii 
the worm was preserved. The mouth, as stated, is situated 40 
millim. behind the anterior end of the body, and is indicated by a 
minute transverse' slit scarcely visible in the Imng animal. ' The. 
large pharynx, as seen in text-fig. 1 (^^), is, some what' cylindricals 
' .and conically pointed ,at the free end. The transverse section 
figured is close to the external pharyngeal opening, and 'shows 
'peculiar ■ folding of the -pharyngeal epithelium- ' ■ Cilia ; were 
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noticed onlj on the conical end portion of the pharynx. ^ Ali the- 
three hranches of the alimentary canal give oif lateral diverticula.. 
.N'one of them appear to be ciliated. There are a few other 
points in the section referred to (c/. text-figs.) which deserve to- 



Fig. 1 . — Bhynchodemus Mowesi, -Transverse section tlirougii mouth 
(somewhat diagrammatic), X 70. 

gUp, glandular epithelium ; gl^ glands ; 'vA, vas deferens ; or, oviduct ; n.c.. 
nerve-cord pharynx; r.a/, right branch of alimentary canal ; left 
branch of alimentary canal. 

be mentioned. I have already briefly alluded to the glands 
which are so very abundant in the section near the anterior end. 
But farther back, where the underside is divided into three 
distinct areas, a number of large glands are seen to open on the 
surface' towards the sides of the body. These are roughly indi- 
cated' on the transverse section (text-fig. 1, yl). They are wdiat 
von G-rafi‘ described as “ Kantendriisen,” and are strictly localized 
to that particular portion of the body. They are.d^oply stained 
;by hffiinatoxjlin, like' the other glands, and, their ducts, have de-„ 
'.formed 'the,, epithelial ceils between which , the glands conduct 
,their.secretions to the exterior. ■: 

In one important' respect these '.epithelial ceils differ .from all 
those described by von. 'Graff,; namely, in size. He rem.ark'S' 
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(2. p. 48} that the height of the ‘‘ Driisenkanten-epithel ” is less 
than that o£ the dorsal epithelium, while I find {gl-ep) that it 
greatly exceeds that in height. Another interesting fact worth 
noting is that RJi. Howesi is the only member of the genus. 
Mliynchodemm in which these peculiar marginal glands occur. 
The cilia so well seen tow'ards the middle of the underside do 
not extend to this glandular area. 

All Land-planarians are hermaphrodite, a pair of oYaries being 
situated near the anterior end of the body. These give rise to an 
oviduct on each side of the body {cf. text-figs., oy.), which generally 
unite before opening posteriorly into the genital atrium. The 
testes lie farther back than the ovaries, and the two vasa defer- 
entia (y.i.), carrying the spermatozoa, open as a rule separately 
into the xesiciila seniiiialis (y.A\), from which a duct leads into the 
genital atrium. The genital opening is always situated behind 
the mouth. In M, Howesi it is only very faintly indicated by a 
minute white spot (PI. 6. fig. 2,y) on the underside of the body, 
18 millirn. behind the oral aperture. 



Wig. 2.-~M]iyncJiO(lemiiS —Longitudinal section through reprodueti¥e 

organs (somewhat diagrammatic). X 50. 
uterus; Ixm., left oyiduct; r.atr., right oviduct; vagina.; gl, glands; 
2 ?, penis, v.s., vesicula seminalis; y, genital pore; gl.c.i glandular canal? 

spermatozoa ; dp^ duct from vesicula seminalis ; iwd., right vas deferens ; 
Lvd,^ left vas deferens. 

Instead of giving an accurate drawing of a lo,ngitudiiial 
section of the reprodmUm organs^ it seemed to me preferable to 
show the disposition of the various parts in Hoicesi by means 
of a, somewhat diagrammatic sketch (text-fig. 2). \ The repro- 
ductive organs'in this species agree in. the main' points with those' 
of -B. terrestru and B, but they are' more nearly related ' 
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to those of the former. The oviducts (text-fig. 1, ov) lie close 
to the nerve-cords (n,e\ one on each sicle^, in which position they 
run from the anterior ovaries backward beyond the genital pore 
and open independently into a wide glandular canal (text-fig. 2^ 
as in BJi. terrestris^ This canal is characterized by the 
possession of very elongated and ciliated epithelial cells between 
wdiieli open numerous glands (yZ) — von G-raff’s shell- glands. 
Daring their course the oviducts receive the contents of many 
yolk-glands. Every now and then, in transverse sections, short 
cylindrical ducts conveying food-material for the eggs are noticed 
opening into the oviducts. The latter, it may be mentioned, are 
ciliated. The glandular canal (yZ.c.) opens anteriorly into 
another, the vagina (va)^ and it is joined there by a duct from a 
large glandular organ — the uterus (ut). 

The numerous testes are arranged in a row on each side of the 
body close to the upper side of the nerve-cords. Two vasa 
deferentia (text-fig. 2, 'vJ,) convey the spermatozoa towards the 
muscular mass of the penis (y). But before they reach it they 
become dilated to form thin- walled convoluted ducts, which in 
the specimen examined were filled with masses of agglutinated 
spermatozoa (.sy>). Each of the vasa deferentia opens inde- 
pendently into a sac — the vesicula seminalis (t/.s.) — which is 
surrounded by an enormous muscular mass constituting the 
penis (yj). A narrow duct leads from the vesicula 

seminalis to the genital atrium, into which also opens the vagina. 
The atrium finally communicates with the exterior (y) by a short 
duct. The vesicula seminalis (zj.s.), under a low power of the 
microscope, appears to be coated internally with a thick glandular 
epithelium projecting far into the lumen of the organ. But a 
high powder reveals the fact that the epnthelium is throwai into 
short folds which are closely invested by a tbick granular mass. 
Whether the latter is secreted hy the epithelium or by glands 
lying on the exterior of the muscular penis, I was iinahle to 
ascertain. 

In the closely allied Mh* ScJmrffi (2. fig. 53, p. 203), the penis 
lies freely in the surrounding tissue, and is probably eversible to 
a considerable extent, while in that of the present species the 
movemeiits would seem to he much more limited. 

This concludes my observations on the general structure of 
" .S-owesi y and it still remains for me to make aiew remarks. 



SPECIES OF PLANAEIAN WORM. 


41 


■on its systematic position and relationship. The 348 species of 
Land”planarians are now divided into five great families^ viz. 

Limacopsidas. 

(xeoplanidse. 

Bipaliidae. 

CotyloplanidaB. 

Ehy ncliodemidse . 

•Of which the latter is defined by Prof, von Grafi: as possessing 
two eyes near the anterior end of body, whilst tentacles, sucking- 
discs, and head-plates are absent. There can be no doubt, there- 
fore, from the description given above, that the new Pyrenean 
species belongs to that family. The latter includes the seven 
genera MhyncJiodemiis. Microplana^ Ajiibly plana ^ NematodemuSi 
Flatydemus, Doliclioplana^ and OtJielosoma. The genera Micro-^ 
plana and Amblyplana are devoid of sensory grooves ; and 
todemus has no sole, w^hilst both sensory grooves and a sole are 
present in the species described. The genera Flatydemtos and 
IDoliclioplana have sensory pits which are absent in our species ; 
and finall}?- Otlielosoma is distinguished from all other members 
■of the family by the possession of a peculiarly folded and 
attenuated head-region. 

In fact the new European land-planarian undoubtedly belongs 
to the genus Bhyncliodemus, and its nearest relation appears to 
'he Mh. terrestrk. It differs, however, from the latter in being 
more than 12 times as long, in the possession of rliabdites, of a 
marginal glandular area on the underside of the body, and in 
.many minor structural points in the reproductive organs. 

As regards the geographical distribution of the family Ehyn- 
chodemidae, it is the only cosmopolitan one, and two of its genera, 
viz. Bliynchodemus and Microplana^ have been found in Europe. 
The last genus in fact, with its single species J£ Jimiicola 
(first described by Prof. Vejdovsky), is confined to our Continent. 
Thirty-four species of Bhjnchodenms are known to science, of 
which five, viz., BJi. terrestris^ Bh. Mlineatus^ Bh. pyremiGUS’i' 
Mh* albicoUis, and Bh, Scliarffi, occur in Europe. To these must 
now be added .®/i. Hotoesi. Some of them are apparently very 
local forms, BJi, bilmeatm miA Blu alhicolUs having only been 
found in Germany, Bli, pyrenaicm and Bh* Boioesi in the 
Pyrenees, and Bh. Scharf? in Ireland ; hut Bh* ierrestris hm ' b 
much wider range. It is known from Denmark, England, 
Ireland, ' Erance, Germany, Austria, and the Balearic Islands, 
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whilst I took it injself some years ago on the Briinig Pass^. 
in, SAvitzerland. Though some of the European species have been 
discovered under somewhat saspicious circumstances, which 
render artificial importation probable, I quite agree with Prof, 
von Graft* in the opinion that all the European Ehyncliodemidie- 
are truly indigenous to our Continent. 
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DESCEIPTION OF PLATE 6. 

Fig. 1. Bhpnehodemus Hotced^ natural size, dorsal aspect, 

2. The same, natui’a! size, ventral aspect. 

pharynx ; g, genital aperture ; cf, sole. 

3. The same. Transverse section through anterior region, x 435. 

c, eye; d brain; cp., epidermis; longitudinarrauseular bundles ; 
s, sole; sensory groove ; c^., connective tissue. 






OK BEYOZOA EEOil EBANZ-JOSEF EAKD. 


43 


Bryozoa from Eranz-Josef Land, collected by the Jacksoii- 
Harms worth Expedition, 1896-1 897. By Aethyb. W ilmam 
Watees, E.L.8. 

[Read 15th Mai*ch, 1900.] 

(Plates 7 - 12 ,) 

Ohilostomata. 

The Arctic Bryozoa from various localities bave been well 
studied, having received attention from several leading ivorkers^ 
including Smitt, Busk, Hincks, Lorenz, Vigelius, &c. That they 
should have been so thoroughly examined is no doubt accounted 
for by the fact that, when any important expedition returns, 
specialists are found to work up all the material collected under 
trying circumstances, while collections from less accessible 
places are put aside without description. 

The question arises what should be considered Arctic, for 
the Arctic circle forms but an artificial zoological division, and 
it would be simpler to include in Arctic ” everything within 
the isothermal line of 32° E. (0° C.). This brings in practically 
the whole of Greenland, Davis Straits, Labrador, and Iceland! 
The Gulf of St. Lawrence is not included ; but as many Bryozoa 
have been described from there, and seeing that many of them 
occur in Arctic regions, they must be compared. If we were to 
take the winter isotherm, the G-ulf of St. Lawrence would be 
included in a line passing through the south of Greenland, and 
by the island of Jan Mayen. 

A small collection of 19 species, brought by Leigh Smith from 
Franz- Josef Land, w^as described by Eidley \ 

The most important works for determining the northern 
Bryozoa are Sraitt’s series “ of valuable papers published in the 
Proceedings of the Swedish Academy ; and when examining 
Arctic forms we appreciate the thoroughness of his labours^ 
although now attention is paid to several characters which 
•were not then used, and material progress has been made 
in classification. Besides his papers on the Scandinavian 
forms, he published a descriptive list^ of o8 species collected by 

^ “'Poiyzoa, Ooekmterata, and* Sponges of Franz- Josef 'Land,” ■ Ann. 'Mag. 
'NaL.Hist. ser. 5, toL vii. p.'442, pL xsi 
; F.'A. Smitt, f'Erit. Forteek. dfver Skand. Hafs-Bryozoer,” CEfversigt .af 

K., Vei-Akad. Forhandl. 1865-1871 (referred tO; as' *' Ivrit.' FiH.”).' ' 

CEfVersigt'E ' ■ ; / A " 
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Nordeaskioldj Stuxberg, and Theel from Nova.ya Zemlya and the 
mouth of the Jeiiisei ; and another list ^ of the collection of 74 
species made bj Sandberg and Try bom from the Kola peninsiila. 
Eurtlier*'^, Sniitt’s *‘Bryozoa marina in regionibus arcticis et 
boreaiibus viveiitia recensuii ” gives a valuable resume of what 
was then known. 

The late Mr. Hincks ^ published a paper on Iceland and 
Labrador Poljzoa and the same author’s papjers'^ on the Brjozoa 
from the G-ulf of St. Lawrence give exact descriptions and 
figures of various Arctic species. Mr. Hincks furnished the 
list of species from Barents Sea in W. S. M. D’Urban’s j)aper '' 

Zoology of Barents Sea,” and described some new species in 
the same volume of the ‘ xinnals,’ p. 272. 

Busk described some Bryozoa collected from Greenland, &c. 
by Br. Sutherland and S. E. Belcher ; and the next year had a 
paper in the Slnnals* on a collection made by Mr. Me An drew 
on the coasts of Norway and Einland. The same author pub- 
iisliedP in 1881 a description of Arctic Bryozoa collected by 
Captain Feiiden. 

An ikiistrian expedition, sent out by Count Wilczek to the 
island of Jan Mayen, north of Iceland, collected 75 species, 
which were ably described by L. Lorenz ^ G. Levinsen has 
written a valuable paper on 51 species of Bryozoa from the Kara 
Bea. 

T'igeiius’’ has a list of 27 species collected by the ‘ Willein 
Barents.’ 


^ (Efv'ersigfc K. Vet.-Ak. Furli. 1878, p. 19. 

® Ibid. 1867, p. *143. 

Ann. & Mag. JXat. Hist. ser. 4, vol. xix. p. 97- Mr. Hincks afterwards 
lound that instead of coining from Iceland the species so named were from 
Davis Straits. 

Ibid, ser, 6, voL i. p. 214, & vol. ix. p. 140. 

Ibid. ser. 5, vol. vi. p. 257. ■ 

Quart. Journ. Micr. Sc. vol. iii. 1855, p. 25^1 
Ann. & Mag, Hat Hist. ser. 2, vol. xviii. p. 32. 

Journ. Linn. Soc., Zook vol xv. p. 231. 

“Bryozoeii von Jan Alayen.’’ Oeaterreichisehe Bolarstation Jan Mayen. 
Beobachtiings-Ergebnisse, vol iii. p. 83, 1886: Internal Tolarforsehnng. 

10 Bryozoer fra Kara-Havet,"’ Dijinplina-Togtets Zool-Bot. Udbjtte, 1886, 
"p. 307. 

Oatalogne of the Polyzoa coll during the Dutch N. Polar Oruise of the 
Barents "in the year 1878-1879,” Hied. Arcln fiir Zool, Suppl vol iiu 
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Kirclienpauer ^ has described IBrjozoa from East Greenland ; 
Andeer Hennig" 27 species from West Greenland; and Nord- 
gaard'”^ has puhlislied a useful paper on the Bryozoa from the 
coasts of Norway, in which he gives a list of Arctic literature^ 
to which I would specially call attention, as there are several 
papers hy M. Sars, G. O. Sars, Kirchenpauer, Danielssen, and 
others to which the worker may have to refer, but which need 
not be enumerated here. 

Stnxberg ’^ has given a valuable list from the district of Novaya 
Zeinlya; but when the older nomenclature is used we cannot 
always he certain what was intended, and may have two names 
for the same form ; for instance, Leieschara subjracilis = 
Myriozoum mbgracile. 

Recently Olaf Bidenkap has written an important paper on 
the Bryozoa from East Spitzbergen, 

E. von Marenzeller ^ named twelve Bryozoa dredged by the 
Austrian North Pole Expedition, and a few of these are from 
localities a degree or two farther east than any of the Jackson- 
Harmsworth dredgings, though not so far north, and most are 
from a depth of about 200 metres. In order to better under- 
stand the manner in which distribution has taken place, we now 
want collections from the neighbourhood of New Siberia and the 
Behring Straitsd 

Smitt, who described so many Arctic forms, uiidoubtedlj often 
united under one name quite distinct species, and miicli time is 
lost in considering which are correct specific names. The 
difficulty is increased by so many species being based, by many 
authors, originally upon the form of growth, without any 

^ ‘‘ System. Verzeich. der in Ostgrdnlaixd gesammelten iTydroiden ii. Biyo- 
zoen” in Koldewey, ‘Die zweite deiitsebe Kordpolfalirt,’ Bel. II. Abtb. 
1874, p. 411. 

- “ Bryozoer Iran Westgronland samlade af Dr. Gliiin ‘ under the Bearv 
Auxiliary Expedition,’ ar 1894.” OEfvers. K. Yetensic.-Akad. Porli, 1896. 

“ Syst. forteg. ov. de i Korge, hidtil observ. arter af Marine Polyzoa,’ 
Bergens Museums Aarbog 1894-5, Ho. 2. 

“Eaunan p§, ocii kring Hovaja Semlja, Vega-Expedition ens,” Yetenskaplige 
Arbeten, yoI. v. 1887, pp. 100, 117, & 179. 

“ Bryozoen von Ost-Spitzbergen,” ZooL Jabrb. vol. x. 1897, p. 609 , pi. 25. 
“Die Ooeient., Echin. u. Wiirmer der k.-k. Oest.-Dng. Hordp.-Exp.y 
Denksch. Akad. "Wissenseb. Wien, XXXV. p. 388. 

Since my paper was read an important- contribution has been published 
by O.Nordgaard on “ Polyzoa,” collected in the North Atlantic, in the^ Eeportf^ 
of the Horske Nordbavs-Expedition, 1867-1878, pt.xxvii. 
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adequate descriptions o£ tlie zooecia or of the minute cliaracters. 
Tile name is accepted, and subsequently more detailed description 
lias been giTen, tliougli there is the possibility of this only 
relating to a similar form. We have an example in Gellepora 
incrassata of Lamarck, the name being first given to a Mediter- 
r^inean species: but under this name Smitt described more 
tlioroiiglily a northern form, which has been thus generally 
known, Avhile a Mediterranean one has been described under 
another name. In such a case it seems better to consider this 
as the species of Smitt, who more fully described it ; and to 
replace the present recognized name by another would only 
add confusion, and this is often the result of too pedantically 
endeavouring to follow rules. 

Ill many eases, purposely, only one or two references are 
given, even wliere the name has been employed by various 
authors ; but, as far as possible, only descriptions about which 
there was a reasonable certainty have been referred to, leaving 
out probabilities. 

Since Smitt published his papers, the details of the structure 
of the zocBcia have been more carefnlly examined, and it has been 
necessary to give attention to many points which are now 
recognized as furnishing specific characters, for it is known that 
the general appearance is subject to great variation. The use of 
the opercula and mandibles in determining species, which I 
introduced in 1878 has been most valuable, and these characters 
are receiving increasing attention. The ovicelis are more carefully 
examined than they were at the time Smitt began his work. The 
position and form of the rosette-plates should always be examined 
wdien circumstances permit; as also whether the connection is 
direct from zomcium to zomcium, or through a pore-cliamber 

The position of the rooting jmocess is another character of 
considerable value. In the Cyclostomata the position and 
nature of the ‘‘closures” 'are characters which should not he' 
overlooked. Tlie glands at the side of the oral aperture and in 
the aviciilariaii chamber differ considerably in position and size 
according to the species, and there .are , many species wliich 1, 
should recognize from sections 'of the soft parts ^ and no doubt, as 

“The Use of the Opercula in the Determination of the Oheilostomoiis 
Drjoaoa,’' Proc. Maiich. Lit & Phil. Soc. 1878, Tol."SYiii.'p. .8, pL i.' 

f See Waters, Observations on Membramporiclaef’ Linn. Soc. Journ., J2ooL 
vol. :xxvi. p, 654. 
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time advances, sucli sections will be more largely employed, and 
then internal organs may prove as useful in classification as 
the outside shell. 

The number of tentacles although subject to a small range, 
should always be given ; while a more general acquaintance with 
the primary cell may cause a modification of views. 

The collection under review, which is one of considerable 
importance, was sent to me in 1898, but until other work was 
finished it was impossible to devote myself seriously to the task® 
Since then sections have been cut in ail cases where the material 
was at all suitable, slides of tbe opereula and mandibles of most 
species have been prepared, and calcareous sections of a few have 
been made. The collection was sent to me by Mr. Bruce, the 
naturalist on the Expedition, by whom a large part of the 
material was collected in 1897 ; and I take this opportunity of 
thanking Mr. Bruce for his kindness in entrusting me with the 
examination of the Bryozoa. 

It will be well to separate tbe Bryozoa into four divisions, 
namely : — 

• No. 1. Those from the neighbourhood of Northbrook Island, 
where the Expedition wintered. Tbe localities are G-iinther 
Sound, Cape Flora, off Elmwood, oS glacier between Cape Flora 
and Cape G-ertrude. 

No. 2. Near Wilczek Land, 127 fathoms. 

No. 3. Lat. 77° 56' N,, long. 55° 25’ E., J15 fathoms; lat. 
77°' 55' N., long. 53° 20' E., and 53'° 16' E., 130 fathoms. These, 
and also those collected from No. 2 ,, were dredged by the 
* Windward’ on its third journey to Franz-Josef, Land. These' 
last are interesting as extending our knowledge of the Bryozoa 
farther to the east ; for, with the exce|)tion of a few specimens 
described by Marenzeller, 'no Bxyozoa have been mentioned from 
any locaHtj so far eastward.. A further interest attaches to, this 
part of the eoliection, as Mr. Bruce informs me that they were 
collected by Captain Bi‘own and 31r. Edward Else, the steward, 
to wdioin 'Mr.' Bruce had, on a previous occasion, shown the 
' method of colIectin,g with a “swah ” and bad instructed ' them in 
the preservation of the material. This shows Itow much useful 

^ The tentacles can be readily counted, in transverse, sections, and figures 
-obtained from sections are. more reliable than those from living specimens. 
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collecting may be clone in ont of tlie way regions by men wlio 
are not trained zoologists. 

Ko. 4 . Off Cape Mary Harmswortig o3-98 fathoms , and 234- 
fathoms. This is the most northerly locality whence Bryozoa 
hawe been described. 

In this paper special consideration has been given to the 
question of geographical distribution; and we find that most 
of the species are widely, in fact generally, distributed in the 
Arctic regions, forming a very distinct Arctic fauna, 'with a large 
proportion only found in the northern seas. 

Out of the 59 species of Cbilostomata, liyalina is- 

cosmopolitan, being found in the Southern hemisphere. Forella 
concinna may have been found in the Southern hemisphere, but 
of this I have some doubt. Then we have the Escliaroides 
Sarsii, Sm., and QrihriUna punctata^ Hass., said to have been 
dredged in the Antarctic by the ^ Erebus ’ and ‘ Terror ’ ; and 
to these I have alinded at some length, and expressed my 
opioion as to the probability of a mistake in labelling having 
been made. 

There are only 20 species common to the British coastSy 
including some from the Shetland Islands ; and the strikingly 
small number of 5 also known from the Mediterranean. 

When the Cyclostomata and Ctenostomata have been described, 
the total number will be over 70 ; but this must not be looked 
upon as a complete list of Bryozoa from Eranz- Josef Land, 
and I am convinced that many more encrusting species will 
be found upon dead shells. 

In this paper reference is made to work previously done in the 
Arctic seas, and some species not found by this Expedition are 
given. 

A point w’hieh is now attracting attention is, what species occur 
in the colder regions of the two hemispheres, and before long 
the expeditions being sent to the Antarctic will help to settle 
some uncertain points. Sir John Murray, in his ‘‘ Marine 
Eaiina of the Kerguelen Eegion of the Great Southern Ocean/' 
gives a list of 16 species of Bryozoa from the Northern and 
Southern Hemispheres, unrecorded within the timpics ; but on a 
critical examination this list, compiled from Busk’s " Challenger ’ 
Eeport, is much reduced. 

* Trans. Ecw. Soe. Edin. voi. xxzviii. p, 454. - 
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Ceibeili^ta monoceeos. Busk, is giyen from Station 253, 
from a deptli of 3125 fatkoins ; but my attentiou has been called 
to the fact that at this depth the calcareous shell would have been 
dissolyed, and probably a mistake has been made in labelling* 

Beania MAGELLA^ricA, Busk, iias a yery wide distribution, and 
has not yet been found near the Arctic regions ; but, on the 
other hand, occurs in the Tx'opies, off Cape Verd, thus removing 
it from the list. 

Eschaeoibes TEEEircirLATA, Busk, collected by the ^ Chal™ 
lenger ’ from Heard Island, I have again examined, and iiiid it is 
the Rliynclio^ora longirostris^ Hincks, and not the same as the 
Cellejgora verruculata^ Smitt, from Elorida. 

In my paper on Membraniporidse ^ I showed that Memeeafi- 
POEA CEASSiMAEGiNATA, var. i]S’CEi7STAi!5’s, Busk, SO far as con- 
cerned one specimen, was M. lineata^ L. ; another specimen 
was what I have named M, incnistans ; while one poor specimen 
probably is Ji". crasshnarginata, H. ; and if this is the case, then 
the distribution thereof is Naples, Capri, Yillefranche-sur-Mer, 
Madeira, Tizard (China Sea) {KirlcpatriGh\ Tristan da Cunha 
{ChalL)^ and a variety from Japan, so that it is confined to 
temperate seas. 

Memhrani;pora perfragilis^ H., to which some of the ^ Chal- 
lenger’ specimens named crassimarginafa really belong, has a 
distribution from South to North Australia, on to Japan, and also 
Heard Island (Indian Ocean), thus occurring in both hemi- 
spheres and the tropics. 

With regard to Membeakipoea galatea, var. muUiflda, Busk, 
from off the Azores, I came to the conclusion, on an examina- 
tion some time ago, that this was not correctly placed, but 
did not made a note of this at the last re-examination of 
* Challenger ’ specimens. I have not critically examined the 
KixfETosEiAS cTATHirs, W. Thoms., but the two localities of 
the * Challenger ’ are in temperate seas, not far from the tropics. 

The less we say about the Cyclostomata the better, as there is 
much uncertainty about their determination, and without good 
specimens with well-preserved ovicelis w^e may go astray, and 
many of the ^ Challenger ’ determinations had to be made from 
single and not very satisfactory specimens. The ^^ Hoefeea 
L iCHEHOiBEs,” Pont., from the' South Atlantic, off the Siver 
Plate, has very pronounced ridges with ribs across, and it 

* Joum. Linn. Soc., 2ool. vol. xxri. p. 686. 

nim. JOUEB.— ZOOLOGY, VOL. 'XXVill. 
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would 1}'6 advisable to examiiie and make sections of some well'” 
preserved specimens. 

Tbe ^'Idmoi^ea atlaj^tica” Eorbes, from off Simon's Bay, 
S. Africa, does not seem to me to be this species, and the small 
piece from Kerguelen is also open to doubt. 

With regard to Eotalophoha, there is so much uncertainty 
about their determination, that attaching a name sometimes 
merely means that no characters are found by wliich separation 
can be made ; also no doubt these simpler forms are older, and 
have a wider distribution than some of the more highly differ- 
entiated « 

In the present paper the genus Scrupocellaria is enlarged to 
include one or two species previously placed under Menipea^ 
a genus which has incorporated some rather divergent forms. 

The ScMzoporella liyalina, L., is considered to belong to 
SippotJioii, on account of the reproductive characters. 

The genus Forella is well represented in the Arctic Seas ; and 
in this genus the opercula and mandibles are found of great me 
in separating the species, and the large aviculariaii and oral 
glands may be found similarly useful. 

The SseJmra elegantula of d’Orbigny is found, upon a com- 
parison of d'Orbigny’s specimen, not to be identical with Smitt’s 
HJsckara elegantula^ which is in consequence left as Porella saccata^ 
Busk. 

The Arctic genus MkampTiosfomella^ Lorenz, has a more or less 
triangular or oval avicuiarium in the peristomial elevation, and 
usually has a denticle in the oral aperture. It seems more 
nearly related to Bmittia to Cellepora, 

The Oelleporm all belong to the group separated off as 
Osthimosia by Jullien, and Bcliismopora by MacCTillivray. Of 
the Betepom, one is purely Arctic and the other is thought to be 
the same as a Mediterranean species. 

1. Gemillabia eoeicata (L.). (PL 7. fig. 4) 

A specimen from Gunther Sound, 10 fath., shows that there 
are creeping stolons, which at short intervals have adnate 
zocEcia somewhat resembling those of Byripora oatemlaria^ 
Jameson. The erect branches may for a time be simple tubes, 
or they may at once take the usual biseriai form. I cannot agree 
with Mr. Hincks when he speaks of the shoots rising from 
bundles of fibres, as this is rather reversing the case, for from 
individual mature zooseia radicle fibres are produced which unite 
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into a Bundle, I find 13 tentacles, while Yan Beneden and 
Earre speak of 10, Sars 12, Daljell 12-*14, and Yigelins 12. 

Loc. This is a northern form, ubiquitous in the Arctic, and 
occurring off the British Isles and the coast of France. 

Jackson-Harmsworth Exp. : Gunther Sound, 10 fatli. ; off 
Cape Gertrude, 30 fath. ; nr. "Wilczek Land, 127 fath. ; lat. 
77° 55' JST., long. 53° 20' E., 130 fath. ; off Cape Marj Harms- 
worth, 53-93 fath., and 50 miles JST.'W’. Cape Mary Harmswortb, 
234 fath. ; off glacier between Cape Flora and Cape Gertrude, 
30 fath. 5 Cape Flora off West Bay, 8 fath. 

2. Beettia peigida, sp. nov. (PL 7. figs, 1-3.) 

There are two species of Brettia collected by the Expedition, 
and this one may be what Smitt figured, pL xviii. fig. 27, and 
which is referred to on page 292, (Efvers. Yetensk.-Ak. ForhandL 
1867, under Btigula qmdriclentata. In the explanation of 
the plates it is called an\Ewcr^?f^a-growth of B, qiiadridentata 
from Spitzbergen, 20 fathoms, but the growth is different from 
that of Bngula, 

The zoarium grows to about three-quarters of an inch high. 

The zooecia are unilateral, growing from the dorsal surface ^ 
with one distal or central rosette-plate and two lateral (fig, 3). 
The fresh branches arise at intervals of one, two, or three zooecia ; 
and the two new zocecia do not spread out much, but at first are 
usually nearly parallel, the one growing from slightly lower 
down than the other. The area is surrounded by a raised border, 
and occupies more than half of the length of the zooeeium. 
Sometiuies a very minute spine can be seen at the oral end on 
one side, bat more frequently no trace is visible. The radicle 
tubes grow from the distal end. There are 22 tentacles. 

The area is quite similar to that -of Bwgxila^ but in most Bitgulm 
there is a row of distal rosette-plates, thougli B. Murragana^ 
Johnst,, has connections like those of Brettia frig Ida, This latter 
resembles Maplestonia simplex^ in some particulars, but 

there are no annulated joints. In Brettia^ as first defined, there 
are loarginal spines s but Busk, in the ® Challenger * Eeport, 
describes from Station 196 (North of Australia) B. australis, B., 
•without any spines. ' The B, comigera^ Busk, is similar in 
shape to - the present form, but has 4 submarginal .spines,. 
Busk undoubtedly is incorrect when he. says springing from a 
common stem of .radicle tubes,” for. in the Bryozoa the radicle 
tubes..always grow from the ■mature' zooecia#. ''Ovicells are uaknown 
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in Breftia. Hiiicts made a genus Oorynojoorella for a species 
somewliaf} similar to tlie present, but with an articulated 
aviciilariiim at the side of the aperture. Probably the genus is 
superfluous. 

Zoc, Off Cape Mary Harmsworth, 53-93 fatboms ; Cape 
Flora off West Bay, 8 fath. ; lat. 77° 55' K., long. 53° 20^ E., 
130 fath. 

3. Beettia mtkima, sp. nov. (PL 7. figs. 5-7.) 

The zomcia are longer and more delicate than in B. frigiia^ W., 
and the area occupies about one-third of the length of the 
zoceciura. The branching takes places frequently, with an 
interval of one or two zooeeia, and spread out at a considerable 
angle, nearly at a right angle, much in the same way as in 
Ahjsidimn Lafontih And., so that B, minima can be distinguished 
from B. frigida without a lens. 

The radicles start from the dorsal surface at the distal end. 

Log, Jacks 011 -Harms worth Exp.: Cape Mary Harmsworth, 
53-93 fathoms. 

4 BnouLA Murrataka, Johnsi, 

From Franz- Josef Land there are specimens of characteristic 
B, Mnrraganci^ and others of characteristic B. frutieom^ Pack. ; 
but there are many intermediate forms which make separation 
difficult, though perhaps there are other characters not yet 
noticed by which they can be distinguished. 

A typical specimen from off Cape Mary Harmsworth has 
about six marginal spines on each side, larger avicularia to the 
marginal zooecia; the central avicularia are shorter than in the 
fruticom variety. The branches are composed of 6 or more 
zomcia to a rowu Another specimen from the same locality has 
3-4 zooecia to a row, marginal avicularia and a few marginal 
spines, some zocacia having none. A small fragment also from 
the same place bas 8-9 marginal spines. This is in a uni-biiateral 
condition, but is probably torn from a larger piece. 

From near Wiiczek Land, 127 fathoms, there h :^Bugida 
with marginal avicularia, no bordering spines, two pairs of distal 
spines. The branches are not broad, and the zooecia are often 
but loosely attached, and in several cases a zooecium grows out 
laterally from the radicular disk. In one or two cases a tubular 
growth s|3rmgs from the distal end of the zooecium, and from th© 
end of this elongated tube grows an ordinary zomcium. In 
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most respects tliis resembles B, Mwrmyana^ but in others it is 
like YKf. fnUicosa. 

Sections of a specimen from off Cape Marj Hariiisworfcb 
showed 21 tentacles, whereas a specimen of war. fntUcom from 
off West Poiot gave 17 tentacles ; specimens from Greenland of 
B. Murray ana typica had 18-20 tentacles. In this and the 
variety there are two lateral rosette-plates, and one distal plate 
with numerous pores. 

In Buyula the rule is a row of small rosette-plates ^ near the 
distal border, and from the entirely different mode of connection 
it is possible that this species will be ultimately reinoved from 
Buyula, In Bugida it is not usual for the avicularia to be 
median. The Buyula hexacaiitha^ Ortmann, from Japan would 
seem to be B, Murray ana, 

Loc, British seas, Scandinama, Pinland, Spitzbergen, Greenland, 
Barents Sea, iN^ovaya Zemlya, Jan Mayen, Erankiin Pierce Bay, 
lat. 79° 29' K Japan? 

Jackson-Harms worth Exp. : Cape Mary Harms worth, 53-93 
fathoms. 

5. Bugxjla Mueeayais'a, var. fetjticosa, Baclmrd, 

In this variety the branches of the zoarium are usually 
narrower than in typical B, Murrayana^ the marginal spines are 
absent, and the oral ones are often very slightly developed. 
There are no marginal avicularia, and the central ones are 
usually much less numerous than in typical B. Murray ana. 

A specimen from off West Point, Horthbrook Island, has two 
oral spines on each side, avicularia placed centrally below the 
area of the zocBcia, but no marginal avicularia. There are 
17 tentacles. 

Another specimen from the same place, also from 2-3 fathoms, 
consists of four or more rows of zooecia. The outer zooeeia have 
one outer spine, while the inner zooecia have two pairs of oral 
spines. 

A specimen from off Cape Gertrude, 30 fathoms, has two 
small spines on the outer side of the zocBcia, and one on the 
inner. There are no avicularia in this specimen. 

Loc, Spitzbergen, Einland, Kara Sea, Davis Straits, Labrador, 
Gulf of St. Lawrence ; Eranz- Josef Land, lat. 79°' 55' 'K.ydong. 
51°' 0' E. (Bidley), 

Bee Levinsen, Danske Byr (Mosdyr), pi i f. 40. ■ 
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Jackson-Harmswortli Exp.: off Northbrook Islandj 2-3 
fath. ; off Cape G-ertmde, 30 fath. 

6. Bitg-ula Haemsworthii, sp, iiov. (PI, 7. hg. 13, PL 8.fig« 1 .) 

Ti'ie three lower zooecia retain the primary character and are 

elongate, tubular, slightly trunipet-shaped, expanding upwards ; 
aperture terminal with ten spines round the margin, two radicles 
arising from near to the base. The mature zooecia are biserial, 
have tvYo spines at each corner, an area covering about two-thirds 
of the front of the zocecium, and a large aviculariiim placed a 
little more than a quarter of the length of the zooeeium from the 
top. Ovicell unknown. 

This -was at first taken for B, avicuIaria^L., but differs in having 
four spines, the area is shorter, the avicularia are somewhat 
longer, and the primary zooecia are not the same. Unfortunately 
there was only one piece, so that it was not advisable to cut any 
sections. 

Lorenz gives B, aviettlaria, L., from Jan Mayen. 

Loc, Prom off Cape Mary Harmsworth, 53-93 fath. 

7. ScEUPOCELLARIA SCAUEA (Va7i Ben.), (PL 7. figs. 14-10.) 

Cellar ina scabra, Van Beneden, Bull. Acad. Boy. de Belgique, vol. xv. 

pt. i. p. 73, figy. 3-0 (1848). 

Scrupocellana Beiilii, Alder, On New Brit. Polyzoa, Micr. Journ. n. s. 
toL iv. p. 107 (18), pi. iv. figs. 4-8. 

Cellularla scabraj Smitt, Krit. Fort.” 1867, pp. 283 & 314, pi. xvii. 
figs.. 27-34. 

Scmpooellaria seah^a^ Norman, Q. Journ. Micr. Sc, n. s. vol viii. p. 214 
(3); Hincks, Brit. Mar. Polyz. p. 48, pi. vi. figs. 7-11 j id. Ann. Mag. 
Nat. Hist. ser. 6, voL iii. p. 427, pi. xxi. fig. 1. 

All the Arctic specimens now examined have a very large 
scutum, resembling in this respect the form described by Hincks 
from Q-aspe Bay (St, Lawrence), and which he says also occurs in 
Greenland, and it might be an advantage to separate them as a 
variety from the British forms. There are usually two spines to 
each zocecium, hut occasionally three, and three spines to the 
zocecium at the bifurcation, and there sometimes is one vibra- 
culura on the dorsal surface at the hifureation. This is, however, 
often wanting ; so that both Levinsen and I have referred to 
B. smhra as without any vihraculum at the bifurcation. In the 
same way, the large dorsal vibracula are frequently altogether 
wanting, so that whole colonies may be described as without 
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Yibracula ; but when a radicle occurs, and they are not frequent^ 
there is usually a vibraeular chamber nearly at right angles to 
the axis of the zoarium. The seta is broad at the base and is 
sj HI metrical. There are 16 tentacles. 

In my paper on the Oellulariidcey I have shown that 8. sodbra 
is a northern form and /S'. Delilii^ And., Mediterranean and 
from Madeira ; and I have been unable to accept some of the 
synonyms given by Mr. Hincks and Miss Jellyj and there have 
also been some mistakes in giving the range of localities. 

Loc> Spitzbergen, 6-150 f at h. j Greenland, Finland, I^ovaja 
Zemlya, Kara Sea, Jan Mayen, Murman Sea ; Franz- Josef Land, 
lat. 77° 55' hr., long. 51° 0' E. (^Ridley) ; Kola, Iceland, St. Law- 
rence {Sinclcs); Norway, North Sea, British seas, Davis Straits. 

Jackson-IIarmsworth Exp.: nr. Wilczek Land, 127 fath. ; 
off Cape Mary Harrasworth, 53-93 fath. ; off Cape Gertrude, 
30 fath. 

8. SCEUPOCELLAEIA TEEJVATA, vaf. GEACILIS (Smiit), (PL 7. 
fig. 12.) 

CelMaria ternata^ var. gracilis, Smitt/^ Krit. Fort,” 1867, pp. 283 k 305, 
pi. xvi. figs. 14-24. 

Cellarina ternata, var. gracilis, Verrill, Oont. ZooL Mus. Yale College, 
BO. 43 (fide Jelly), 

Menipea gracilis, Levinsen, Bryoz. Eara-Havet, p. 307 (3) ; Busk, 
Joum. Linn. Soc. voL xv. p. 232. 

Mmipea arctica, Busk, Quart. Joum. Micr. Sc. vol. iii. p. 254, pi. i. 
figs. 4, 5, 6; Bidiej, Ann. Mag. Nat. Hist ser. 5, vol. vii.p. 444; Lorenz, 
Bry, von Jan Mayen, p. 83. 

Menipea ternata, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. x. p. 3 ; 
Bidenkap, Bry. von Ost-Spitzhergen, p. 613. 

There has been considerable doubt as to the position of this 
form, for some authors, as Bidenkap, think, after the result of 
the examination of considerable material, that there should be no 
separation between 8, iernata and 8, termta var. yraGiUs ; others, 
'as Levinsen and Busk, would make two species. Lorenz' gave a 
table showing how his 8, aretiea varied with respect ' to' spines, 
uvicularia, .and scutum. 

The specimens from Franz- Josef Land are subject to very- 
great variation : sometimes on the same colony the zooeeia may 
be with or without a scutum, and this may be very minute or 
full-sized ; the spines may be absent, or there may be one, two, or 
"three, ' .The median cell may be mucronate or plain,' but often.' 



56 


MB. A. W. WATiSBS 02?- 


tlie mucro only occurs on the younger zooecia. In some positions 
the lateral spines are readily mistaken for a macro. 

■■ There is one small specimen from off Cape Mary Harmsworth 
which has no lateral or suboral aTicularia, no spines, no scutum, 
and the median cell is not macronate. There are two moderate- 
sized specimens from off Giinther Sound, on each of which I 
have found one lateral aviciilarium, wdnle the other zooeeia are 
unprovided with them. These S23ecimens have no scutum, and 
one lateral spine. On the other hand, there are specimens from 
Cape Mary Harmsworth in which both the scutum and lateral 
avicuiaria are faiidj constant, and there is usually one lateral 
spine. 

The absence of snboral avicuiaria seems to be general in the 
Arctic forms which I have bad the opportunity of examining ; and 
no authors except Busk and Smitt mention anterior avicuiaria 
on 8. ffradlis* Busk says : “ anterior avicularium small, rare, 
and only (?) on the median zooeeium at a bifurcation.” In 
specimens sent me from Varanger Fjord as Jf. gracilu var., 
there are a few anterior avicuiaria to the zocecia at the bifur- 
cation I but in these specimens there is to each zooeeium an 
extremely large scutum and very large elongate ovicells besides 
very long spines, and imobably it should be separated specifically. 
In no other case have I seen anterior avicuiaria. 

The radicle is attached to a raised chamber at the base of the 
zocBcium, and in the specimens examined there are many zooeeia 
to an intern ode. 

Specimens from lat. 77° 55^ IST., long. 53° 20' E., and those 
from Yaranger Fjord have 16 tentacles. Busk says 12 tentacles 
to his specimen i'rom Franklin Pierce Bay. B, elongata^ Sm., has 
18 tentacles ; B. Norm., 15 tentacles. 

There are two lateral rosette-plates to the entire side, and the 
distal w'ali has a number of small rosette-plates near the base. 
The mode of connection is similar to that obtaining in Beriipo- 
cellariuj and that genus must be extended to receive this portion 
of the Menijgea (auct.). The only difference is that there are no 
vibracute, but this is also the case in some typical Bcrupocellana^ 
and in. others they are rare. ■ 

Xoi?., Spitzbergen, Greenland., Scandinavia, Kara Sea, Hovaya 
Zemlya, Jan' Mayen, Queen 'Charlotte Islands (HT.), Labrado'r, 
.Barents Sea, Franklin Pierce Bay j lat. 79° 55' H., long. 51° 0' E. 
(Mtihg) ; lat. 70° 31' JNY, long.-63°21' E., 230 met. {MaremeUer). 
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Jackson-Harmswortli Expedition: Giintlier Sound, 10 fath. ; 
nr. Wilczek Land, 127 fath. ; lat. 77° 55' N., long. 53° 20' E., 
130 fath. ; off Cape Mary Harmswortli, 53-93 fathoms. 

9. SoEijpocELLAEiA Shittii {Norm..). (PL 7. figs. 8-11.) 

Menipea Smittu, Norman, Q. Journ. Micr. Sc. n. s. vol. xiii. p. 214 (3). 

Menipea termata^ forma duplex, Smitt, Krit. Port.” 1867, pp. 283 & 
312, pi. xvi. figs. 25, 26. 

Menipea duplex, LeTinsen, Bry. fra Kara-Hayet, Lijmplina-Togtets 
20 ol.-hot. Udbytte, 1886, p. 309, pi. xxyi. figs. 1-2. 

Menipea Bmittii, Kirciienpauer, Hydr. & Bryoz. p. 418, Bie zweite 
deutsche Nordpolfahrt. 

There are specimens from 50 miles N.’W. of Cape Mary 
Harmswortli which I think must be put to this species, although 
there are a variable number of spines. In the younger part of 
the zoarium there is usually but one spine, while in the older 
part there are sometimes as many as six. The central spine in 
the zocBciiim at a bifurcation may be wanting, tliough in other 
cases there are, besides the central one, twopmirs of spines. There 
is no scutum. The lateral and suhoral avicularia are both fairly 
constant. In some specimens there are generally six zooecia in 
an internode, in others ten is about the usual number. 

The most important cliaracter seems to be the position of the 
radicle chamber, which is inside the zooBcium ; whereas in 
B, gracilis, and in nearly all the other species, it is formed by a 
conical chamber outside the zooecial wall. These chambers are 
formed in all the zooecia, whether there is a radicle or not. 
Another very important character is that the articulation occurs 
beyond the distal end of the outer zooscium (fig. 8). LTsually in 
Bcrupoeellaria, as in 8 . scahra, 8 . gracilis, Sic.., the articulation is 
below the area of the outer zooecium (fig. 14). 

There are 15 tentacles. 

It is unfortunate that Herman did not take the varietal name 
duplex, as was subsequently done by Levinsen, but as Herman 
first gave a specific name it seems the correct thing to retain 
that name. 

This species is closely related to AT, Jeffrey sii, Horn. 

Loc. Spitzhergen, 50 fath. (Smitt) ; East Grreenland (Kirch.); 
Kara Sea, 50-76 fath. (Leymse'^)- 

Jackson-Harmsworth Exp.; 50' mileS' ' H.W*' Cape' Mary 
Harmswortb, 234 fath. 
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10. SCRUPOOELIiAElA ELOKQ-ATA {Smitt). 

Celhilaria scahra^ forma elongata^ Smitt, *‘Knt, Fort.” 1867; p. 284; 
pi. xvii. figs. 35^ 36. 

Sc7'upocellarm scahra^ forma elongata^ Bidenkap; Bry. Ton Ost-Spitz™ 
bergen, p. 614. 

There are two specimens from oif Cape Mary Harmsworth, in 
one of wMeb tliere is a distinct spinous process at eacb upper 
corners and it was at first marked “ bispinata ; in the other tlie 
spines are only found on some zooecia. Tnere is a small sub- 
oral avieularium to some zooecia and there are small lateral 
ayicularia, no vibracula ; in the specimen in wdiich the spines are 
most developed there are a few scuta as figured by Smitfc ; the 
oviceli is elongate with a line down the middle and an area on 
each side, the radicle starts from near the base of the zooecium, 
the radicle-chamber being external ; zooecium at the bifurcation 
acuminate. The jointing is low down as in Bcrupooellaria ternata 
var. gracilis (PL 7. fig. 12), and in this respect differs entirely 
from 8 , Norm. (figs. 8, 9), and is also much stouter than 

scabra, van Ben. There are 18 tentacles. 

ioc. Spitzhergen ; Greenland, Finland (&?».). 

Jack son-Harms worth Expedition: off Cape Mary Harmsworth, 
53-93 fathoms. 

11. SCRFPOCELLAEIA PeACHII (Busk), 

Cellularla Beackii^ Busk, Ann. Mag. Nat. Hist. ser. 2, vol. vii. p, 82, 
pL viii. figs. 1-4. 

In a paper dealing with Cellulariidae^' I have stated my opinion 
that the genus Oellularia must be dropped, and that some species 
so placed belong to Bcrup ocellar ia. 

Tb© differences between this and Bcrupocellaria ternata^ var. 
gracilis^ 8m-, seem but slight, hut as yet I have not had the 
opportunity of making sections of this species. The radicle 
arises from a chamber at the base of the zooecium. 

Log. British, Spitzbergen, Novaya Zemlya, Kara Sea, Murman 
Sea, Barents Sea, Labrador. 

Jackson-Harmswmrth Expedition: small specimen off Cape 
Mary 'Harms worth,. 53-93 fath. 

Besides the species of Cellulariidge already mentioned, S mitt 
gives Vaherea Ellisii from Greenland, and Levinsen meiitions 
■' KinetosMas arbor escens, Kor. & Han.,, from' Kara' ■ Sea [and 
Nordgaard gives Bicellaria AUerh B., from Spitzbergen ; also 
; Menifea Normam, , N ordg., from off the coast of Norway]. ' 

* Jourii. Linn. Soo., 2ooL vol. xxvi. p. 1« 
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12« Flustri carbasea, Ell . ^ Sol . 

Smifct considered that this occurs both iinilaminate and 
hilaininate, but the latter form has been named Eluafra spitz- 
herpensis by Eidenlrap The specimens brought back by the 
Jackson-Harmsworth Expedition are all unilaminate, and have 
23-24 tentacles. 

Loc> Spitzbergen, IN’orway, Greenland ; Jan Mayen, Jugor-and 
Matotschkin-Schaax ; Gulf of 8t Lawrence ; British seas ; 
Iceland; Eattegat v* AnholL 

Jac kson-Hamis worth Expedition : Glinther Sound, 10 fath. ; 
oiF East Glacier on floe ; Cape Elora, nr. Wilczek Land, 127 fath. 

13. ElTJSTRA MEHBEA-JfACEO-TRTJNCArA, Siuitt. 

This throws out many radicle processes, and undoubtedly what 
Nitsche and Hiiicks called ‘‘ Thiirmzocecia’’ are only these 
processes, and the appearance is often <[iiite similar to the figures 
of these structures, though of course they only occur on the 
dorsal surface, whereas tlie\' have been figured as on tbe anterior 
surface. 

There are 16 tentacles, and 8 distal rosette-plates and 6 
lateral. 

Log. Spitzbergen, Greenland, Kara Sea, Kola, Jugor- and 
Matotsebkin-Schaar, Norway. [Jan Mayen {Nordgaard).1 
Jackson-Har ms worth Expedition ; Cape Mary Harmsworthg 
53-93 fathoms. 

Besides the above two species of Wlicstra, the F. securi/ram,^ 
Pall., has been found in the Kara Sea; the F. sermlata, ia 
the Kara Sea, from West Greenland, and from Eranldiu Pierce 
Bay ; F. ahjssi€Gla% Sars, has been found off Novaya Zemlya. 

14. Membratooea monostachts, Bmlc. (PL 8. fig. 3.) 
Me7nhranipom mmiostachys^ Busk, Brit. Mus. Oat. pt. 2, p. 61, pi. lxx« 

figs. 1-4. 

Hippothoa Stimpsoa, Invert, of Gr and Manan, 1863, Smith- 
sonian Cont. p, 18, fig. 9. . . 

A specimen from near Wilczek Land has the blind cells which 
were mistaken by Busk for avicukria, and they seem to be 
formed when growth is arrested by any cause, such as meeting a 
neighbouring branch. ' There are no spines, though there, are" 
indications of a central spine in some zocecia ; and it is difficult to 

. * Bryozoen von Ost-Spitzbergen, p. 617, pi sxv. figs. 1, 2. , 

' t I regret that when describing F ^eparata^ Waters, from off Nova Scotia 
in theSuppl. Bep.of the * Challenger^ Polyaoa, Ohall. Zool. vol.xxsi,, Ldid not' 
'recognize,, that it was. P. Sars, , . 
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Imow whether it sliould be placed with 3L monostacliys^ B., or 
JL catemilaria^ Jam. The lower part of the zooecia is not con- 
tracted to the extent usual in M. catenularia ; the margins^ 
liowever, can scarcely be called thin and slope inwards. The 
surface of the zooecium is nearly smooth with but slight tencleiicy 
to form ridges. The opercular flap is large and very noticeable 
in balsam specimens, as it is less transparent than the membrane 
covering the rest of the opesium. 

There are 10 tentacles, while there are 12 in ilf. pilosa. 

Loc. Jackson-Harinsworth Expedition: G-iinther Sound, 10 
fath. ; off Elmwood, 18 fath. ; nr. "Wilczek Land, 127 fath. 

15. Membrakipoea likeata (X.). 

Memhrmiipora Umata^ Hincks, Brit. Mar. Polyzoa, p. 143, pi. xix, 
iigs. 3-6; Waters, Linn. Soc. Joiirn. vol. xxvi. p. 678, pi. xlvii. fig. 11, 
pL xlviii. fig, 9. For synonyms compare Miss Jelly’s Catalogue. 

xllthougli tins is widely distributed in the Arctic seas, I have 
only seen small pieces, ’which could not be used for study. 

There are 18 tentacles. 

Loc. Britain, Florida, Azores, Scandinavia, Spitzbergen, Fin- 
land, Greenland, Iceland, Davis Straits, Labrador, Kara Sea, 
Kovaya Zemlya, Barents Sea, Jan Mayen. 

Jackson-Harinsworth Expedition: off Elmwood, 18 fath.; 
nr. Wilczek Land, 127 fath. ; oft' glacier between Cape Gertrude 
and Cape Flora, about 127 fatb. ; off Cape Mary tiarmsworth, 
58-93 fath. ; iat. 77^ 55' K., long. 55^ 25' E., 115 fath. 

16. Membeakipoea aectica {d'OrK), 

Reptofludrina arciicaf d’Orb. Pal. Fr. vol. v. p. 582. 

3Iemhranipora SopMm^ Busk, Q, J. Micr. Sc. vol. iii. p. 255, pi. i. fig. 7 

(1855) ; Ridley, Ann. Mag. Nat. Hist. ser. 5, vol. vii. p. 446, pi. xxi. fig. 2. 

Membrmipom lmeat(t,f, Sopki€P.j Smitt, “ Krit. Fort.” 1867, pp. 365 Sc 
394, pi. XX. figs. 24, 25. 

Memhrampora arctiea^ Lorenz, Bry. von Jan Mayen, p. 85, pi. vii. fig. 1 ; 
Nordgaard, Bergens Museums Aarbog, 1894-5, p. 17; Bidenkap, Biy, 
Ost-Spitzbergen, p. 620.' : 

In my paper on Membraniporidse in this Journal, vol. xxvi. 
p. 680,1 suggested that it would be better to retain the name 
if. EopJiicE'md keep arctica for the BmifluBtrellaria arctica of 
ff Orbigny ; but as Bidenkap bad, about the time my paper was 
written, made a species M, spiUhergenm fox the Bemiflustrellaria 
■arctdoa, we mmt follow him, • 

Thexe .MB ■ thTee^ 'M which received the name 
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arctica from d’Orbigny ; first the ^iboY^UeptoJiustrina arctioa^ then 
in Kianuscript the Bemifimtrellaria arctica ( = iff. spitzhergensis^ 
Bidenkap). A specimen from J^Tewfoundlaiid (13705 so uaiiied 
•in the Musee d’llist. Nafcurelle, Paris, has a small, round, widely 
open avicularium like that in M, fiustroides^ H. There is also 
the Iteptojiitstrella arctica^ d’Orb., which has a few stout spines, 
a bar to the ovicell, and a triangular ayicularium above the ovicelL 
This may be ilf. ibnicornis^ Plem. 

In a specimen from the Gulf of St. Lawmence sent to me by 
Canon iSTorman as TT. of the zooecia, especially the 

younger, are entirely without any trace of spines, and the same 
condition is found in some zooecia in the Franz- Josef Land 
specimen. Hincks has described from the Houston Stewart 
Channel (Queen Charlotte Islands) JZ". Sophies form matara 

Loc, Spitzbergen, 10-30 fath.; Greenland, Jan Mayen, Kola, 
ISTorway, Assistance Bay (JBush) ; Gulf of St. Lawrence (in ray 
coll.) ; Franz-Josef Land, lat. 79° 55' H.jlong, 51° 0' E. {Bidleg ) ; 
Norway. 

Jackson-Harms worth Expedition ; off Elmwood | mile, 18 fath.; 
nr. Wilczek Land, 127 fathoms, 

. 17. Memeeakipoea spiiJinpEEA, Johnsf, 

Some small specimens from Giinther Sound are placed under 
Jf. spinifera^ though in some respects they seem to be inter- 
mediate between M, spinifera, Johnst., and Jf. cgmhmformisj 
Hincks. The spines, about 8-10, are more delicate than in my 
specimen of Jf, cgmhcEformis from the Gulf of St. Lawrence. 

The lamina to which Mr. Hincks referred does not exist in the 
specimen oi cgmbcefoi'mis in my collection, from Gulf of St, 
Lawrence, as can be easily seen in a piece boiled in caustic potash 
nor is it found in the present form. 

Jf. spinifera, Johnst., is mentioned from the Barents Sea by 
Yigelius, and from the description this agrees with the specimens 
from Giinther Sound, 10 fathoms. Jf. egmbesformis hm been 
recorded from Jan Mayen {Lorenz); Kara Sea {Levinsen); 
Davis Straits, Labrador, and Gulf of St. Lawrence {Hinchd) ; 
Spitzbergen 

18. Membbakipoea macile^ttx, JulUen. (PI 8. fig, 10.) 

Memhranipora macilenta^ Jullien, Bull. Soc. G^oL France, voi. vii,» 
p. 25, pi xvii. fig. 62, 1882. 

Specimens growing on fromnn .Wilezek' Land^ 

Ann. & Mag. Nat. Hist.aer. 5, toI x. p. „9, pi xx., fig. A. 
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157 fiitlioffis, liave large zooecia witli very tbin walls and an 
aviciikrium with triangular mandible at each upper corner. 
There is no ovicell. As far as can be seen, it agrees with Jiillien’s 
species from the ISTorth of Spain, and is much like Memhranipora 
fnemhranacea with the spinous process developed into avicularia. 

There are 18 tentacles. 

Besides the Memhnmiporoe referred to in this paper, ilf. craficiila^ 
Alder, is said to have been found off Jan Mayen {Lorenz\ and 
Brans- Josef Land (Bidley\ Kara Sea, Kovaya Zemlya, West 
Greenland, and Davis Straits. M. Meminpi, Bu^k, from Jan 
Mayen and West Greenland. M. armifera from the Gulf of 
St. Lawrence. M. trifolium^ S. Wood, from Jan Mayen. [JPL 
cornipeTa, Busk, from Bear Island (Bord^aard),] 

19. CsiBEiiiisrA PWCTATA (JSassall), (PL 8. fig. 22.) 

BselKtripora punctata, Smitt, ‘^Krit. Port.” 1867, p. 4, pi. xsiy. figs. 4-7, 

The species brought hack by the Jacks on-IIarms worth 
Expedition is no doubt the species figured by Smitt, but it seems 
exceedingly doubtful if this is the same as the British species, 
and therefore I only refer to Smitt; and not having had the 
opportunity of examining many specimens of G. punctata I hesi- 
tate to give a new specific or varietal name, especially as the 
Pranz-Josef Land specimens are very fragmentary and not 
sufficient for thorough examination. 

The difference consists in the very wide ovicell, which is often 
almost eonee aled ; and although Hincks speaks of the ovicell being 
subject to considerable variation, the difference between this very 
wide ovicell and the rather narrow ovicell of the ordinary British 
form is so very great, that until the links have been carefully 
studied w^e may doubt the identity. 

It is mentioned as occurring off Jan Mayen, but as Lorenz 
does not give any particulars we cannot judge which form he had 
before' him,. 

This species is of considerable interest from the fact that it 
occurs of the same size and with the same characterson a specimen 
of Montera liolemides, Pont.,, said .to be from lat., '^4P' S. and 
long. 172° ‘E., 380 lath., and to have been dredged by Sir John 
Boss, in his A,ntarctic expedition. ",Mr. Busk, mentions, and had 
■warned, the and also a piece of Mscharoides 8arsi% Smitt, 

from the same dredge; but the €rilrilina punctata, Hass., had not 
been ,, determined or mentioned .when ■ Mr. Kirkpatrick kindly 
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allowed me to examine tlie specimens in the British Museum 
collections. 

Mr. Busk, however, in the Journal of this Society (vol. xv. 
p. 237), when describing Arctic ^scMroides Sarsii^ Sm., says it 
was collected in the Antarctic by the ‘ Erebus’ and ‘Terror,’ “ and 
was accompanied in tbe same collection by two other Arctic 
species.” That a single hanl so far south — in fact the farthest 
south from which any Bryozoa have been found — should furnish 
three of the commonest Arctic species, two of which have prob- 
ably not been found outside the Arctic regions, seems so strange 
that we must pause and consider if there is no possibility of a 
mistake. This w^oiild be stronger proof of bipolainty of species 
than has yet been brought forward, and as much as the most 
ardent believers in the theory could expect. 

Unless the present Antarctic expeditions should bring back 
some of these species, we shall be justified in thinking that there 
has been some change of label or exchange of box. As Sir John 
Boss had been in the Arctic regions, there is the possibility of 
this exchange having occurred on board the ship, or it may have 
happened subsequently in Mr. Busk’s hands. 

There are several specimens of mites in the ^sch&roides^ and 
although tiie probability was so great that their origin was 
London, I asked my friend Mr. A, D. Michael if they could 
throw any light upon whether the Bryozoa came from the Arctic 
or Antarctic. He informed me that the specimens were immature 
GlycifJiagm domesticm^ de Geer, which is cosmopolitan, and 
therefore it does not help to settle the point. Mr. Michael 
informs me that this species had been found by tbe Jackson- 
Harmsworth expedition on the recks some distance from the 
station, and that a drawing bad been made of it at the time. 
Often specimens of Bryozoa are so full of diatoms that a question 
of doubtful origin could be settled by an examination of sections, 
but unfortunately there do not seem to be either foramiuifera 
or diatoms to give us tbe geographical origin- 

The occurrence of this Crihrilina identical with the Arctic 
form is of more importance than that of either JST. lichsmides or 
M,Sarsii, being more highly differentiated, or at least having more 
distinctive characters. 

- Lorn , Bobus Bay {Smiit) ; littoral, Norway ' ; Guilmaren, 

7-10 fathoms. . ■ : • ■ . 

Jackson-Harmsworth Exp.:, Lat. 77^55* N,, long.' 53° 16' 

130 fathoms. 
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20. CrIBEILIXA AJiNULATA {Fal.)^ (PI. 8* fig. 21.) 

Bound tlie distal border there are, in the specimen from 
Pranz" Josef Land, calcareous processes in place of tbe spines. 

Log. Spitzbergen, Jan Mayen, Kara Sea {Lemmen), Finland, 
Kevr Brunswick, G-ulf of Sfc. Lawrence, Labrador, Scandinavia, 
.British Isles, Beiiniark, 

Jackson-Harms worth Exp, : off glacier between Cape Flora 
and Cape G-ertrude, about 30 fathoms. 

I have already shown the geographical distribution of Flustra^' 
and Ilemhraniporaf^ and we now seem to be sufficiently well 
acquainted with Crihrllina to give a similar list for this genus. 


Arctic C. AJtJTTJLATA Fab., pukctata, Gray, nitido-- 

punctata, Sm., scutulata, Busk (? Qrihrilina)^ 

British aj’^xjlata, pujtctata, eadiata, And., eigxj- 

liAEis, Johust., Gattyjs, Busk. 


Mediterranean , eadiata, figitlaeis, GATTYis, Balzact, And., 
SETOSA, "Waters. 

Korth Atlantic, pijiyctata, eadiata, Balzaci, setosa. 

South Atlantic . eadiata, moiyoceeos, Busk, latimarginata^ 
Busk. 

South African . . laUosa, Busk. 

Australasian ... eadiata, jiois’oceeos, Philomela, B., 

ceros, MacG., setirosiris, MacG., speciosa, 
Hincks, tuhulifera, H., clithridata, "Waters. 
South Indian eadiata, pliilomela var. adnata, Busk. 

Ocean, 


BTorth Pacific ... moiiogesos, hipppocrepis, 'Kmdk^^furcaia, II. 
South Pacific ... motoceeos. 

Japan ............ Philomela, Busk, Ortmann. 


21. Schizopoeella cehstacea { Smitt ). (PL 8. figs. 11--13,) 
Myriozmmi cmstaceum, Smitt, " Krit. Fort.” 1867, p, 18, pi. xxv, 
figs. 88-91; Ridley, Ann. Mag. Nat. Hist, ser, o, vol. vii, p. 448; Biden-^ 
kap, Bry. Ost-Spitzbergen, Zool. Jahrb. toL x. p. 622. 

L&ieschara crustmea, Levinsen, f. Eara-Havet,” Bijmphna 

Togtets zooL-hot. Udhytte, 1886, p. 317 (13). 

ScMzoporella Crustacea, Lorenz, Bry. you Jan Mayen, p. 87 pi vii 
fig. 2. „ ■ ' .. ' w. L . '.y ■ ' ^ ^ ’ 

^ Joura. Eoy. Micr. Soc. 18 %, p. 286 . 

t Jonrn. Linn. Soc., Zool. vol. xsvL p. 664. 

I Species printed In small capitals occur from a second pegion. 
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Lepralia pla7iaj Dawson, Polyzoa of tlie Gulf of St. Lawrence, Pep. 
Canadian Geol. Siirv. 1858, p. 256. 

Myriozoimi planum^ Hincks, Ann. Mag. Nat. Hist, ser, 6, voL ix. 
p. 157. 

Mpriozoum is the genus of Donati of wliich. the type is M. 
trunoatum^ and it, together with Jf. coarctmn and suhgraoile and 
the genus MasioelUa^ has very long pore-tubes, and the centre of 
the zoarium of the erect species has a spongy structure. ScJiizo- 
fO'eella crust aceM has longer pores than most of the Dryozoa, and 
they open diagonally, causing the open ornamentation ; hut the 
value of a character like this is difficult to estimate, as it is only 
one of degree, short pores occurring in a great part of the 
Chilostomata. The shape of the aperture corresponds with that 
of Myriozonm coarctum and M, subyracile» 

I do not consider this species the same as 8. incisa^ M.-Bd. ; 
and therefore probably the fossil determined hy JNeviani as 
8, Crustacea should be placed elsewhere. The description of 
L. plana^ Dawson, was too insufficient to justify the adoption of 
that name. 

There are 15 tentacles. 

Loc. Greenland, 14-35 {Bush) ^ Spitzbergen, 10-80 fath. 
{Bidenhap); Eara Sea, 30-85 fath, ; Kola; Jan Mayen, 15-180 
metres (Lorenz) ; Gulf of St. Lawrence ; lat. 79° 55' K., long. 
51® O' E. (Bidley ) ; Binland. 

Jackson-Harmsworth Exp. : offi Elmwood, 18 fath. ; Gunther 
Sound, 10 fath, 

22. ScHizoROBELLA Harmswobthii, nom. nov. , (PI, 9*. 
figs. 10-12.) 

Bschai'a LegmtiUipAM.^,, toTmB prototypa^ Smitt, “Krit. Fort,” 1867,. 
pp. 10 & 81, pi. xxiv. figs. 47, 48. 

Schkopm'ella cincia, Hincks, var., Hincks, Ann. Mag. Nat. Hist. ser. 6,. 
voL ix. p. 154, pi. viii. fig. 2. ’ ' 

The imperforate area immediately below the oral aperture is^ 

■ often depressed, giving a characteristic appearance to the zo'rocium; 
in other cases it is raised and carries an avicalariuin. The pits; 
on the surface are very deep and are perforated at the bottom, 

' The suboral glands of this species are very interesting, as they 
arise from the upper part of the tentacular sheath, and the gland 
is attached to the sheath for some little distance, ^ The, glandular' 
cells are , distinctly nucleated, and"' the interior of the gland 
contains a nearly homogeneous ■mass which 'does not, stain, ' From, 

; MOT. ' ZOOIiOGY, T01>. XXVIII.' . . §■ • ■ ' ' 
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this I tbink we may conclude that the suboral and aviciilarian 
glands are homologous. In this species, as well as in those 
alluded to in the subsequent part of this paper, it appears 
that the gland is emptied close hj the wall of the tentacular 
sheath when the polypide is extruded ; and we have seen that 
the aviciilarian gland of Lepralia foliacea^^ , Ell. & SoL, is attached 
in a somewhat similar manner to the sheath of the aviciilarinm* 
The contents of the avicularian glands of JPorella acutirostris^ 
Smitt, are also a homogeneons mass ; and we can scarcely doubt 
any longer that these glands are excretory organs. 

Kirchenpauer has given the Vid^meLepralia Smittii to Mscharella 
Legentilii, forma prototypa of Smitt, hut as Smitt figures 
distinct forms under his prototypa the name cannot be retained. 
Possibly Smitt had Lepralia horealis^ Waters, before him as well 
as the present form. 

Zoc. St. Lawrence (ZT.) ; Spitzbergen Greenland (fee.). 

Jackson-Harms worth Exp. : Lat. 77° 55^ long. 53° 16' E., 130 
fath. ; off glacier between Cape Elora and Cape Gertrude, about 
30 fatb. 

23. ScHizopOEELLA ELMWooDijs, sp. nov. (PL 9. figs. 1 & 13.) 

A dry specimen encrusting a piece of basalt from ofi* Elmwood, 
18 fathoms, seems to be new. 

The zo(Bcia are broadly ovate, considerably raised, and distinctly 
separated, with the surface finely granular, and with pores 
scattered over the surface. The aperture is close to the distal 
edge, and has a distinct sinus. The operculum is granular, and 
instead of having two muscular dots, as in most Schizop^o^'ellts^ 
has a muscular ridge some distance from the border, and must 
perhaps ultimately he put in a separate division of the ScAizo-- 
porelI<B Oii that account. The ovieell is much raised, very broad 
and granular; and is not closed by the operculum. In a few 
zocBcia there is a triangular avicularium on one side lower than 
the aperture. There are sometimes irregular elevations on the 
two sides of the zooecia. ■ ■ 

Besides the ScAizoporella brought back by this Expedition, 
K eawdida^ - Stimpson ; ' S. Unearu, Hass. ; S. Uaperta, Mich. ; 
s: simmsa^ B. ; ' 8* Umhata^ Jjovenz; S, sty lif era^ lueYimejii 
8. Gunetdata^ Hass.,' are said to have been found' in^ the' Arctic 
'regions. 

'Waters, “.Observations. 'Ou. Gland-like Bodies in the Bryozoa.” 'Linn. 8oc. 
. . loom.,: 2»ool.vol. rsiv. 'p. 272. ■■ , 
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Mybiozoum. 

Wlietlier this genus should be retained is very questionable., 
but for the present it is more conTenient to keep tlie name for 
M. coarctum-y Sars, and M. suhgraeile, d’Orb., remembering that 
in descriptive papers we may often have to use generie divisions 
'which we are aware may ultimately' he altered. 

The genus was created by Donati with Jf. trimcatwm^ PaU.. as 
:the type, and it has been based to a large extent upon the 
zoarial shape of growth ; and the definitions given by Donati, 
Sars {LeiesclMira\ d’Orbigny, and Smitt would not justify its 
retention. The aperture of M, truncatum is nearly round, while 
those of Jf. coarctiini and suhgracUe are schizoporeliidan, with a 
'well-inarked sinus. 

There is, however, one character w'hich may be of great 
classificatory value, and that is the long tubes, which I have 
called pore-tubes, from the surface to the interior, and from one 
,zocBcium to another, causing the spongy structure of the zoarium. 
These tubes have a disk near the junction with the zocecium ; and 
in the middle of the axial tubes, which are often very long, there 
are similar disks (PL 9. fig. 6 fig. 7 d). The shell-structure is 
terminated by a membrane (fig. 8 6) perforated by these pores ; 
but over this, as in the greater part of the CMlostomatous 
Brjozoa, there is another fairly thick, and somewhat cMtinous 
membrane (fig. 7 €i) continuously covering the zoarium. The 
cell-contents of the tubes attach themselves to this by delicate 
threads (fig. 8) ; and thus by this connection there may be an 
interchange between the sea- water and the contents of the tubes, 
w^hich again are in indirect communication yvith the contents of the 
zocecia. Although in other genera these tubes are not developed 
to the same length, the structure is very similar. 

In figures 6, 7 (PL 9), drawn to explain these tubes, the way in 
which the diaphragm is folded when the polypide is retracted is' 
.also shown. This folding, which at first I called an opercular fold, 
occurs in a similar position in most of the Chilostomata, but the 
appearance of this diaphragm varies much in different specieS' 
and at different times. It is - attached to the tentacular sheath, 
and is, as described by IJ^itsche a strong splii'Bcter which' can 
completely close the tentacular sheath-cavity. The - vcentral 

■ Hitsciie, “ Ueb. Anat. 'u. Entw. von Flmtra memhramcea^^ wiss- 
,Zool. vol. xxi. p. '17. 
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opening seems to be a cHtinous ring in Lep^alia sincera., Sm.y. 
from wMcli there are rays of mnscniar tissue, and there arc^ 
concentric rings, also no doubt contractile. 

Pergens speaks of the tentacular sheath having four close- 
able openings : (1) the opercular opening, (2) Mtsche’s diaphragm^ 
(S) oral opening, (4) anal opening ; but this seems to me more 
complicated than is the ease, and though the diaphragm may in 
some eases be a little distance from the external opening, yet 
it seems enough to speak of the opening through the diaphragm 
and the anal opening *, and I cannot follow Pergens in considering 
that any opening has been found from the tentacle-sheath into- 
the body-cavity. 

Mjynomtmi ovum^ Smitt, will be StieJioporina or JPedom; and 
Jf, murionemis^'Bu&li^ is the only species determined as Myriozoum 
from the Southern hemisphere. 

24j. Mybiozoijm coabctith {Bars)^ (PL 9. %s, 2, 8.) 

CeUepora coarcta^ M, Sars, Kyfc Mag. f. Naturv. voL vi. p.' 148 (28),. 
1850? 

hehsckara eoarcta^ M. Sars, Beskr, N. Poly. 1862, p. 155 (17). 

For synonyms of Smitt, Busk, Hincks, Lorenz, see Miss Jelly’s^ 
Oatalogiie, 

Myriozouni coaretum^ Bidenkap, Bryozoen von Ost-Spitzbergen, ZooL 
Jahrh. voL x. p. 621 ; Ilennig, (Efvers. *af K. Vetensk.-Ak. Forh, 1896,. 
p. 857, 

'This species does not appear to have been figured, saving the 
section given by Smitt. Tlie semicircular aviciilaria are placed 
in a row between the zooecia and vary considerably in size, so 
that the avicularian aperture maybe as large as tiie oral aperture. 
There are 16 tentacles, as m.J£ m^ymeile, d’Orb., while in 
/ If. fruneaitm, Pali, there are about 26 or 27 tentacles. Pergens 
speaks of 8fS, but, I have not seen so many, and sections he sent 
me correspond with those, I made from material brought ,, back 
from ffaples- One of the.pneces ,is about .two inches long, and 
has clearly been broken 'off ; a much 'larger one. The branches' 
, anastomose at, an angle of about 60, degrees and more, and some 
branches grow out 'nearly at right, angles from the main branches. 

, £oc, 'Spitzbergen, 19-80 fath. (Bmitf), ,40-95 fath. (BmenJmp) ; 
Kola, Morway ; Ja.n Mayen, 140-400 metres ; Davis 

■* ^‘ITntarsach. an Seebrjozoen,’* Zooi Auzeiger, 1889,,,P'4. 
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'Straits, 100 tatli. (Hincks) Miircliisoii Sound, 45 fatli. {Hemiig ) ; 
Molaiid ? {^ars), 

Jaclvson-Hainnswoi’th Expedition : about 40 and oO miles off 
Cape Mary Harniswortli, 234 fatboms. 

25. Mxeiozoum subueacilb, d'Orh, (PL 9. tigs. 4-8.) 

Myriozoimi suhyracile^ d’Orb. Pal. Fran^. vol. v. p. 622 ; Smitt, 

.Fort.” 1867, pp. IS & 119 ; Hincks, Ann. Mag. Nat. Hist. ser. 4_, vol. xix. 
p. 106 ; D’Urbaii, Ann. Mag, Nat. Hist. ser. 5, vol. vi. p. 274 ; liidley, 
Ann. Mag. Nat. Hist. ser. 5, vol. vii. p. 448; Waters, Journ. Hoy, Micr. 
Soc. vol. ii. p. 390, pi. sv. %. 5_; Bidenkap, Bry. von Ost-Spitzbergeii^ 
,ZooL Jaliib. vol. x.p, 622. 

Myriozoum pulclmim, Ortnaaiiu, Die Japaniscbe Bryozoeii-fauna, Arch. 
L Natiirgescli. 1889, p. 53, pi. iv. lig. 8. 

In the Franz- Josef Land specimens the subcircular aviculariiim 
is usually slightly above the oral aperture to one side, and 
placed diagonally. In the Japanese specimen in iny collectioii 
the avicularium. though slightly lower, is similarly placed, but it 
is only found to a few zoceeia. 

There are 16 tentacles, as in Jf. coarctum, Sars; and the two 
species are very similar, though it seems that they should be 
separated on account of the difference in size and position of the 
avicularium. We cannot be absolutely sure which of the two 
species Sars and other writers previous to Smitt had before them. 

Some of d’Orbigny’s specimens from Newfoundland in the 
Musee d’Hist. Nat. belong to this species, but I had not time, 
when in Paris, to eiamine whether any of the specimens might 
be JX coarctwm, 

IjO€, Spitzbergen, 19-80 fatb. 55-65 fath. {Bidenkap)) ; 

Kara Sea, , Greenland, . Barents Sea, Miirman Sea {]yUThm)\. 
Davis Straits, 100 fath, (Smcks); Franklin Pierce Bay (Busk); 
Newfoundland (d'Orh,); lat. 75° 86' N., long. 57° 6' E. {Maren- 
zeller) ; Japan.. 

Jaekson-Harms worth Exp.'.: . off .Elmwood, S.W. i-|- mile, 26 
fath. ; off glacier between Cape Flora and. Cape Gertrude, about 
30 fath. ;■ Cape Gertrude, 80 fath. ; nr. W'ilczek Land, 127 fath. ; 
off Cape Mary Harms worth,, 58-93 fath. 

26. HippothoA 'Expama, Ddsicso??. (PL 8, fig. 19.) ■ 

Mippothoa expansa^ Hincks, Brit. Mar. Polyzoa, p. 291,' pi. i. fig. 1, which 
see for synonyms.. ■ 

The ovicelligerous zoceeia .are. 'usually shorter, than , the, others, 
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and aperture lias tlie lower edge riearlj straiglit, so tliat tlie- 
operciiliini is similar to that of the oTicelligeroiis zocecia of 
Hippothoa h/alina. L. All the specimens from Elmwood were' 
dry, and there was no material for cutting sections. The M. di- 
mricata has the aperture of the oYiceliigerous and ordinary 
zooecia similar, both haying a broad sinus. 

Ijoc. Gulf of St. Lawrence, Labrador, Maine, Queen Char" 
lotte Islands ; Greenland, 57 fath. ; Shetland, 100 fath. 

Jaekson-Hatnisworth Exp. : off Elmwood, 18 fath. 

27. Hippothoa htalika, X. (PL 8. figs. 16-18.) 

Mollmhyalma^i(mii^lxyalma^ Smitt, Krit. Fort/’ 1867, p. 16, pL xxv„ 
figs. 84, 85. Compare list of synonyms in Hincbs’s Brit. Mar. Poly. p. 271, 
and Miss Jelly’s Catalogue. 

ISTornian considers this should be placed in the genus OeTle- 
porella of Gray, and states that it was the only species in the 
genus as described by Gray, and that therefore the genus Dia-- 
i^eussia of Jullien is merely a synonym. It would be unfortunate 
if the laws of priority obliged us to put the latter under GeUe^ 
porella^ as it has been used in another sense by both Hincks and 
Isorman. 

Howeyer, the reasons for separating Diazeuxia from ScJiizo- 
porella are based upon the reproductire characters mentioned 
by Jullien. The female zocecia carrying the ovicell are usually 
yery short, and according to Jullien possess no polypide. I have,, 
however, some specimens in wdiich these zocBcia are about the 
same size as the others. There are also very minute zooscial ceils 
with very small op)ercula (fig. 16), w^hich Jullien says are male 
zocecia without polypides ; and these may occur on the front 
of an ordinary zooeeium, as in specimens from California, or 
there may be one at each side of the aperture, or they may occur 
scattered between other zocecia. 

has usually short ovicelligerous zooecia ,* and if we 
are to attach most vreight to the reproductive organs, then there 
seems little doubt that the right place for this species is Sippofhoa.. 
The' shape of, the aperture’ of .the ordinary zocBcia is similar 
throughout the ge,iius. ■' Jullien' considers that larval peculiarities 
and other characters justify this being . placed in' .a family Dm- 
'Zeuxidm^ and probably 'family distinction may have to , be made. 
The small specimens available ha,ve not been sufficient' for cutting 
satisfactory .sections., .■ 

* Ann. & Mag. Hat.' Hist. ser. 6, vol. xiil. p. 129.' 
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Barrois sliows that the iarya, although of the “ Esclianna-’’ 
type, dilfers from others, and is in fact simpler, resembling rather 
closely that of his Mollia granifera{Microporella impT'essa^ And.). 
It has four pairs of oculiform points, and apparently from his 
figures two single ones ; that is to say, these pigment-cells are 
more numerous than is usually the ease. There is no ciliated 
crown. 

In the Eranz- Josef Land specimens there are 11 tentacles ; 
but Jullien and Hincks mention 12 tentacles. 

Log. Cosmopolitan. In the Arctic regions — Spitzbergen, 
Greenland, Jan Mayen, Kara Sea, Barents Sea, Scandinayia. Itf 
also occurs in South America, Australia, and the Kerguelen 
region. 

Jackson-Harmswmrth Exp. : Gunther Sound, 10 fath.; ofi’ 
Cape Mary Harmsworth, 53-93 fath., 7/8/97, with ova and 
oviceils. 

28. PsEUDOFLtrsTEA PALMATA {Sars). (PL 8. figs. 7-9.) 

Escharapahnataj Sars, Forh. i Vidensk. Selsk. 1863; p. 146 (8). 

Eschareila palmata, Smitt; ^Glrit. Fort.” 1867, j>p. 10 k 77, pi. xxiy, 
figs. 42-46 ; Whiteaves, Ptep. on Gulf of St. Lawrence, 1874, p. 12 ? 
Levinseii, Bry. fra Kara-PIayet, Dijmphna-Togtets zool.-hot. Udb. p. 318 
(14), pi. xxvii. fig. 3 ; Lorenz, Bry* yon Jan Mayen, p. 91; Marenzeller^ 
Denks. K. Akad, Wisseiisch. Wien, vol. xxxv. p. 388. 

Flustra solida, Stimpson, Mar. Inv. Grand Manan, 1853, Smithsonian 
Cont. p. 19, fig. 12 ; Hincks, Ann. & Mag. Nat. Hist. ser. vol. yi. p. 282, . 
pi, xy. figs. 2; 3, and ser. 6, yol. ix. p. 149, pi. viii. fig. 1. 

Eschara soUia Vergelius, NiederL Arch. f. ZooL, SiippL, B. p. 15^ 
figs. 2; 3. 

Fseud(^iistra mlida^ Bidenkap, Bry. von Ost-Spitzbeigen, Zool. Jahrb. 
vol.x. p. 618. 

It is difficult to know -where this should be placed. Escltara 
has been discarded, EscliarelJa 'Of Smitt is not the same as 
EulmreMa of d’Orbigny, and Smitt’s' Escharella corresponds now 
for the greater part with ■ Bmittia (Hincks). The name Fseudo- 
fiustra 'is unfortunate,' the foliaeeous growth having suggested 
Ekistra ; but the entirely dififerent aperture, the characters of 
aYiculariiim and ovieell, besides the rosette-plates' near the basal 
wall, all suggest the removal from Elmira, and the relationship is 
in the direction of Eepralia. The genus Hincks, has a 

nearly round, aperture, though the operculum has the loiver edge 
more or' less straight, in some respects resembling the operculum 
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of Memhranipora ; but the genus is described as without avicu- 
lariaj though w^e have often seen that it is dangerous to make the 
absence of avicuLaria a generic character : in fact negative cha- 
racters are not often to be relied upon. At present there 
does not seem sufficient reason for placing the pahnata of Sars 
under Cpclicopom, and therefore the name given bj Bidenkap is 
retained* Stimpson may have had this species before him ; but as 
the description appears quite insufficient for recognition, and 
might almost a,s wnll be applied to some other species, it >seems 
only right to retain the name given by Sars, as he clearly 
described it. 

The form wdiich Hincks described (loc, eit. pi. viii. fig. 1) with a 
distinct sinus in the aperture, and with semicircular aviciilaria, 
can hardly remain with this species. 

There are two large rosette-plates near the basal wall and 
several (6*“8) on the lateral wall. I have not found any oral 
or avicularian glands. There are IS tentacles. A specimen from 
iat. 77° 55' N., long. 53° 20' E., has the peristome raised at the 
side, but this does not occur in any of the other specimens. 

The zoaria, according to Vigelius, may be imi- or biiaminate, 
but I have only seen them bilaminate. 

Log, Spitzbergen (Smitt # Biden,)^ Greenland, Kola 
Barents Sea {HmeJcs\ Matotscbkin Schaar {8m. 4' Btuxh.), Kara 
Sea, Jan Mayen {Lorenz); lat. 79° 13' K., long, 63° 21^ B-, 
230 met. {Maren-zeller) ; Norway {No'rdgaard) ; St, Lawrence 
(Sinehs) ; 'New Brunswick (Stlnpson), 

Jackson-Harinswortli Exp.: ofi' glacier between Cape Eiora 
and Cape Gertrude, 30 fiith. ; off Cape Gertrude, 30 fatln ; 
lat, 77° 55' N., long. 53° 20' E., and long. 53° 16' E., 130 fath. 

' 29. Lepealia sikceea {Smitt). (PL 8. fig. 2.) 

Biscopora^ smcera, Smitt, Kiit. Fort.” 1867, p. 28, pi. xxvii. figs., 178-' 
IBO. , , 

' Lepralia sincera^ Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. 'xix., p. 102^ 
pL xi, fig. 2 ; Lorenz, Bry. voii' Jan Mayen, p. 88 ; Hennig, (Efyers. 
Vetensk.-AL Forh.T896, ' 

' BisGoporaTeticularis '^ Van'Beneden, Eecherches sur les Bry. de la Mer' 
dll Nord, Bull. Acad. Hoy. Belg, vol. xvL p. 652, pi. ii. figs. , 15-18. ■ 

■Mefnesokara.smc&'a, Busk, Joum. Linn. Soc., Zoo!.: vol. xv. p. 237. 

'Mucronella sincera^ Nordgaard, Bergens 'Miia. Aarbog,, 1894-5, p. 29, 
pL L fig. 6; Bidenkap, Bry. von- Ost-Spitzbergen,. Zool. Jahrb. voL x« 
p.'625., ■ ^ 
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There are 22 tentacles and two distal rosette“pIates. I am 
anable to find any oral glands, and do not see any oYaria or 
testes in the sections prepared. 

The aperture and operculum vary somewhat from typical 
Lepralia; but there does not seem sufficient reason for reinoying 
it from Lepralia at present. 

Loc, Spitzbergeii, 19-60 fathoms (Smitt) ; G-reenland {Hennig ) ; 
Kara Sea; Jan Mayen, 160-270 metres (Lorenz)] Pinland, 
Davis Straits (JSinclcs) : Baffin’s Bay, 175 fath., BrauMin- 
Pieree Bay, Smith’s Sound, 13 fath. (Bush ) ; Inglefield Gulf, 
25 fath., and Northumberland Island, 20 fath. (N.'W. Greenland) 
(Hennig ) . 

Jacks on-Harms worth Exp. : off Cape Mary Ilarmsworth, 53- 
93 fathoms. 

30, Lepealia boeealis, sp. nov. (PL 8. figs. 4-6.) 

Zocecia encrusting, rhombic, very distinctly separated by 

divisional lines, row of pores round the border, surface granular; 
median suboral avicularium with small round mandible, large 
raised oviceli with numerous pores : fairly thick opercuiiiin 
nearly straight on the lower edge ; oral aperture subcircular, with 
a small lateral denticle on each side, four lateral rosette-plates 
near the basal walk There ai'e 18 tentacles and two oral glands, 
but there do not appear to be any avieularian glands. 

This in many respects resembles some of Smitt’s figures of 
Escharella Legentilii xht. protofgpa^ but no doubt Smitt placed 
several distinct species under Legentilii, This differs from 
Smittia reticulata^ MacG., in the shape of the operculum, and in 
having no central denticle (Ijimla). The mandible has a largo 
median iucida, and two large clear spots, and is soznewhat of the 
Porella-tgpe. , Tize avieularian chamber extends to each border. 

Log. Lat. 77^ 55^ N., ' long. 53° 16' E., 130 fathoms. ■ 

31. LePEALIA' CBUEISTA, ' M o™. 

LepraUa cruentay Norman, Ann. Mag. Nat. Hist. ser. 3, vol. xiii. 1864, 
p.7(88). 

Biscopora eruent'a. Smitt, OEtVers. Vetensk.-Ak. Forh. 1871, p. ,1127, 
pL sxi,, and l878, p. 23. 

ScMzoporella cruenta, Hincks, Brit. -Mar. Polyzoa, p. 270,. pL xxx, 
id. Ann. Mag. Nat. Hist. ser. 5, .vol. viL' p. .449, pL xxi. %.,4; 
id. ibid. ser. 5, vol. xiii. p. 211 ; id. ■Ibid, ser, 6, ■voi. ix. p. 153, pL-vm. 
hg. 5 ; Ridley, Ann. Ma,g. Nat. Hist.' ser. 5,' vol' vii, p. 449, pi. xxi.' %. 4.' 
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Mmronella emeMa^ Nordgaard, Bergens Mus. Aarl)og, 1894-5; p. SO. 

Porma ciliata^ forma diira^ Smitt, Krit. Fort.” 18f)7; pp. 6 & 58^ 
pL xxiY. fig. 17. 

Mucronella spimiUfera^ Hincks, Ann. Mag. Nat. Hist. ser. 6, voL iii.- 
p. 431, pL sxi. fig. 3. 

3fonoporelia sjnniilifera, Hincks, Ann. Mag. Nat. Hist. ser. 6, toL ix,. 
p. 152. 

Tfie dry specimens on Balanus, from off Elmwood, are reddish. 
Mack with fairly large zocBcia irregularly undulated, and more 
nearly resemble SmitFs than any of the other figures ; and 
Hincks may be right in considering that the x¥. spinvdifera is- 
the species described by Smitt, and that it is not the same as the 
Lepralia crmiita of Norman. The peristomial opening in the 
older zooBcia is subtriangular, having a kind of sinus, and re- 
sembles in appearance that of Bsckaroides Sarsii, Sin., and may 
easily have been taken for adnate E, Sarsii. The younger zocecia 
show the straight proximal edge to the aperture. The oral 
aperture in older zocecia is very much depressed, and is not 
visiMe from the front ; and when Hincks and Eidiey speak of a 
sinus they could only have seen the peristomial opening. The 
operculum has a straight lower edge, and is fairly characteristic 
Lepralian (woodcut, p. 78, fig. 1). There is a row of pores 
round the border. The oviceli has been figured by Smitt in 
a paper apparently overlooked by Hincks when writing his 
‘ Brit. Marine Polyzoa,’ hut to which he has subsequently re- 
ferred. In the Elmwood specimens the ovicells show the front 
zoceeial wall extending over the lower corners of the oviceli, 
which is but little raised. 

Hincks placed this species under Mucronella^ on account of 
the small projection below the aperture, which is not constant, 
and is sometimes entirely -wanting. In a subsequent paper he 
said perhaps it o-ught to go to MonoporeUa^ and when Lepralia 
and its allies have been thoroughly worked up a group may 
be separated off* as Monoporella^ though it is doubtful whether 
' there' will be any reason for removing cnienta from Lepralia as 
we now understand it. ThiS' is, however, one of the numerous- 
instances wEieli shows that Muero^iella ought to be dropped. 

Loc, Greenland, Spitzbergen, East and 'W*est(&^^.) t Finland, 

: Matotschkin .Schaar; St. Lawrence (HmcJcs) ; Franz- Josef' 
Land, lat. 79^ 55' N.,- long. 51° 0' E. (Midlep) ; Hammerfest' 
' {Wordgaard). .British seas.. 

- . - -Jackson-Harms worth Exp. .• .off Elmwood, ' 18 fathoms. 
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32, Lepealia hippopus, Smitt, (PI. 8. fig, 20.) 

Lepralia kippo^Ms, Smitt, Krit. Fort.” 1867, pp. 20 & 127, pL xxvi.. 
figs. 99-105 ; Hincks, Brit. Mar. Polyzoa, p. 309, pL xsxiii. figs. 8, 9. 

This is common on pieces o£ basalt from off Elmwood, at a 
depth of 18 fathoms. There are but very few avicukria, and it 
is often only after careful search that two or three are found on 
a large colony. The specimens entirely correspond with the- 
description giyen by Hincks of the specimen from off North* 
umberlaud. The operculum does not close the oyicelL There is 
a Lepralia allied to this in the Southern hemisphere which has 
been named by MacGrillivray SeJiizojiorelkc pulclierrima. 
pulcJierrima has a row of large pores round the border, and a 
semicircular ayicularium at each side of the aperture, and the 
operculum, which is truly Lepralioid, is shorter than that of 
X. hippopus* The latter species is very similar to the Lepralia 
ineisa^ Busk, from Inaccessible Island {Glmllenger). 

Log* Spitzbergen, Greenland, and Finland {8m*) ; Gulf of 
St. Lawrence {Laiuson^ and in my colL). Coast of Northumber- 
land. 

Jacksou-Harms worth Exp. ; ojff Elmwood, 18 fathoms. 

33. Lepealia poeipeea { Smitt ). (PL 8. figs. 14, IS*) 

Escharella jm'ifera^ forma typica^ Smitt, (Efyers. Vetensk.~Ak. Forh- 

1867, p. 9, pi. xxiv. figs. 30-32. 

Lepralia porif era ^ Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. p. 102^ 
pL X. figs. 1, 2 (1877). 

? S^nittia Landsborovii^ yar. porifera^ Hincks, Brit. Mar. Polyzoa, 
p. 343, pi. xxxvi, fig. 1 {non Ann. Mag. Nat. Hist. ser. 6, vol, i. p. 225, 
pL xiv. fig. 2)., 

StniUia porifera^ Lorenz, Bry. Jan Mayen, p. 92 ; Nordgaard, Syst.' 
fort, over de i Norge, hidt. observ. Ai't, af Mar. Polyz., Bergens Mus,' 
Aarbog, 1894-5, No. ii. p. 26, pi. ii. %. 1. 

The central denticle is wanting, as has been already mentioned 
by Hincks and others, and in' this respect it^ differs from Smittia: 
also the operculum is fairly thick, and of the Lepiralia--tj^e, on ; 
which account it is placed under Lepralia* 

Log* Spitzbergen and Gre'enland (>S^» 2 ,) ; Norway ' 

Davis Straits {Smcks\ given as Iceland in mistake ; Jan Mayen. . 
(Lorenz)* S. Devonshire ? 

Jackson-Harmswortli Exp. ; Lat. 77^ do' N., long. '53° 16^ E., 
130'fath. 

Besides the species already mentioned,, Lepralia megasf Oman'S. ^ 
and i. Lorenz, are mentio'ned as Arctic species. ■ 
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POEELLA. 

Tlie genus Porella is very well represented in tlie Arctic^ 
and therefore some comparisons have been made wnth Porella 
from various localities, and tlie opercula and mandibles of some 
species not occurring in the present collection, as P. cervicornis, 
M,“Edw., P. hevis, Piem., P. rostrata, Hindis, P. lorea^ Alder, 
baTe been figured. As tbe result of these examinations, two 
groups have been made, though it is felt probable that the second 
may be ultimately separated from Porella, 

The typical Porella may be adnate or erect, and has below or 
within the aperture an avicularium with a semicircular mandible, 
.and this mandible has well-marlied thickenings forming diagonal 
bars as mentioned by Busk 

The opere Ilium is nearly straight on the proximal edge, witli 
the corners cut off, and a muscular ridge on each side a little 
distance from the border. The ovi cells are always or usually 
imperforate. In the group there is not usually any Ijrula 
.(denticle), though in P. concinna^ Emk^ and P. Horm., 

it can he found. Perhaps with more material the synonyms 
will be more reduced than I have been able to do in this paper. 

The second group has a very wide avicularian chamber, in 
which there is a pair of large glands. Where there has been 
suitable material these glands have been found. The operculum 
has muscular ridges farther from tbe edge than in the first 
group, and the mandibles have no marked cross-bars, but a 
lucida in the middle. The mandibles are usually semicircular, 
but in P. aeiiUrostris they are triangular. 

In this giuup are P. saecata. Busk, P, perptmlla'\, Busk 
{elegmitula, ,d'Orb.) ; infiata, sp. nov. ; P. acutirostris, Sinitt, 
and apparently Porella marsupium, MacG-. ; perhaps Pepralia 
foliacea^ B. c% S., and P. margaritifera^ Quoy & Graim. 

In P. rostrafa, Hincks, ■ and P. malleolus, ■ Hincks, the 
mandible spreads out at the distal end, and this seems to be the 
.case ill', some other Australian species, and occurs ; also ' in 
P , ' mtidissma, H. ; but as.P. rostrafa has a distinct denticle, 
perhaps it should be put under *We may here remark 

that althoiig,ii the ,'w^ell-marked diagonal bars to the mandible are a 
noticeable character, yet the structure is not confined to Porella^. 

, * ZooL Cbaii. Exp. pt p',147.' 
t , P. Biisk, from Hewfoundlaiid, has a denticle. 
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and in some allies the bars are represented by lines; as in one or 
two species of BmifUa and Cellepora ; and in the mandible of 
SeldzoporeUa aMriculata^ Hass., the markings seem to indicate 
the same struetiiye. 

Besides the species referred to, P. struma^ Norman, is men- 
tioned from Barents Sea and Finland ; and P. patens, Smitfc,. 
from Spitzbei'gen. 

34. PoEELLA coxciKifA, BiisJc. (PL 11, figs. 9, 10.) 

From lat, 77^' 55' N., long. 53"' 16' E., there is a small specimen 
of the typical eoncinna with pores round the edge, and the 
peristome raised slightly at each side of the aperture. This also 
occurs off Elmwood, and there is one specimen of the variety 
fig. 13 of Hincks, Brit. Mar. Polyzoa, also from off Elmwood. 

Zoe, Greenland, Spitzhergen, Finland, Jan Mayen; lat. 
79° 55' N., long. 51° 0' B. {Midley); Gulf of St. Lawrence, 
British- Columbia {Ht) ; Japan (Ortmann), British seas, 

Jackson-llarmsworth Exp. : off Elmwood, 18 fathoms : lat.- 
77° 55' N., long. 53° 16' E., 130 fath. ; off Cape Mary Harms- 
worth, 53-93 fath., and 50 miles off do., 234 flithoiiis. 

35. PoEELLA COMPRESSA (PI. 11. figs. 3, 4, 5.) 

Millepora campressaj Sowerby, Brit. Miscell. i. (1806), p. 83, pL xll. 

Zschara cervieomis^ Busk, Brit. Mus. Gat. p. 92, pi, cix. fig. 7, pi. cxix, 

fig. 1. 

Eseham cervieomis, forma Esclmrm^ Smitt, Krit. Fort.” 1867, pp. 23' 
& 149,- pL xxvi. fig. 138, 139. 

Eorella eompressa, Hincks, Brit. Mar. Polyzoa, p. 330, pi. xlv. figs. 4- 
7, and woodcut: Lorenz, Bryozoen von .Tan Mayen, p. 90; Bidentap,-'- 
Zool. Jalirb. vol. x. p. 627. 

There has been great confusion between this species and the 
Arctic Cellepora. mcrassata, Sm., and also between these and the 
Mediterranean Porella cervicornis^ M.-Ed. ; and even Busk, in Ms' 
List of Polyzoa collected by Captain H. W. Feilden in the 
North Polar' Expedition, gives as Cellepora cervieornisy Busk, 'a 
form which is probably, C. incrassata^ Sm. Miss - Jelly in her 
Catalogue gives , Busk’s species under both. Q, ifiermsata and 
P. compressa^ and it seems hopeless 'to attempt to reduce the 
synonyms to order. Between Porella compressa ^zn^' €■. surevr. 
laris ' it is rather a question of nam-es, as the two, 'although some- 
times 'Similar in appearance, are quit© distinct in The minute' 
characters. ■ On the other hand, P.- compressa and- P,'- cermeornu 
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from tlie Mediterranean are closely allied, but tlie brandies o£ 
P. cornpressa are much the broader, and in tlie British specimens 
there are several layers of zooeeia in the older parts. In the 
Arctic specimens the branches are compressed, and about 4 mil- 
liinetres broach which is about the same size as those of P. saccata 
and MscliaroideB SarsiL In P. eervicornis there is a bifid 
denticle on the bar of the avieuiaiium. There are also 
iliiiereaees between the mandibles of Forella cerviGorniSf'M. Ed., 
and those of P. compressa^ which, though not very great, would 
alone indicate the probability of these being two distinct species. 

The Eraiiz- Josef Land specimens have 18 tentacles, and oral 
glands, but no avicularian glands were seen. There are two 
distal, and four lateral rosette-plates. 

Loe, Spitzbergen, Greenland, Jan Mayen {Lorenz)^ INTovaya 
Zemlja, 30-60 fathoms ; Kara Sea (Smift) ; Einland,; Korway ; 
Bobus Bay ; British seas and north coast of France. 

Jackson-Harinsworth Exp. : off Cape Mary Harmsworth, 53- 
1)3' fathoms. 


36. PoEELLA GLAOIATA, sp. nov, (Figs. 2, 3.) 
fMehara cervicornis, forma Lepralm, Sinitt, “Krit. Fort.’* 1867, 
pp. 23 & 149, pL xxvi. figs. 136, 137. 

A specimen off the glacier between Cape Flora and Cape 
Gertrude is in most respects like P. infiatci^ sp. nov., but the 
entirely difierent operculum and mandible show that they are 
•quite distinct (see w’oodeut, figs. 2 & 3). The operculum is very- 
broad, and has a very muscular ridge, and the mandible corre- 
sponds with that of a Porella sent to me as P. propingua^ Sm. 
(PI 11. fig. 15). 



There is a row of pores by the border with ridges between the 
pores as in P. aeutirostris^ Sm. (PL TO., fig, 10). 

The surface of the .zooscia .and -of the globular '■ ovicells .is 
granular, the peristome is raised , at ' the side, the .avicularian 
chamber is wide and distinct with .the' mandible within the peri- 
stome, but' on .the top of a more or .less, tubular projectio.,n. ■ 
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TMs may be tlie Eschara p'opinqua^ Smitt (pars)^ but his 
figures 131, 132, 134 can liardly represent the same species as 
figs. 126-128. 

Jaclisoii-Harmswortli Exp.: off glacier between Cape Elora 
anci Cape Certrude. about 30 fathoms. 

37. PoiiELLA PYAifA, Hinclcs, (PL 11. figs 11-13.) 

Forella Skenei^ Ell. & SoL, form 'plana^ Hincks, Aim. Mag. Xat. Hist, 
ser. 6j vol. i. p. 221, pi. xIt. fig. 6 (1888). 

ForeMci concimui^ granular yar., Hincks, Ami. Mag. Nat, Hist. ser. 6, 
yol. ix. p. 156, pL viii. fig*. 6 (1892). 

The zoarium is bilaininate, foliaceous, though in one small 
specimen from lat. 77® 55' 27., long. 53® 20' E., 130 fath., there 
is only the creeping portion from which the colony arises. 
Hincks does not say whether his granular variety of P. conomna 
is foiiaceous or encrusting. The shape of the zocecium and also 
of the secondary orifice is subject to great variation, and numerous 
round aricularia are scattered over the surface. In the younger 
zooecia there is an avicularium at the proximal edge of the 
aperture, and usually one on each side, more or less raised and 
turning inwards, with a few avicuiaria on the surface of the 
zocecium. In older zocecia these avicuiaria are within the 
aperture and there rnajhe more than three; the surface is finely 
granular with large pores round the border of the zooecium ; the 
ovicells, which are also finely granular, are in some cases almost 
entirely concealed, in others are raised and globular. 

There are about' 20 tentacles, avicularian glands, and also oral 
glands. 

I cannot agre'C in considering this a variety of P. Skenei^ and 
think' it is entitled to specific distinction, though no doubt 
closelj' allied to P. coiicinna^ Busk, 

Loc. 'Gulf of St. Lawrence, Trinity Bay, 96 fatln {SinckF}., 

Jackson-Harmsworth Exp. ; Lat. 77° 55' 27., long. 53° 20' E., 
130 fath., and also lat. 77® 55'' 27., long. 53® 16' E., 130 fath. 

38. PoEELLA Skefei, var. pboboscidsa, Mimks. (PL 11« 
figs. 17, 18.) 

Fo7^elh proboscideaf Hincks, Ann. Mag. Nat. Hist. mi\ 6, ,voL i. p. 223, 
pi xiv. fig, 4 ; Nordgaard, Bergens Mus. Aarbog, ISOI-S, p, 25, pi. Liig. 4. 

^ Fselmra verrucosa^ Smitt^ ** Krit. Fort.’'’ 1867, pp. 22 & 142, pL xxvi. 
fig.m 

' From off Cape 'Mary Harmsworth there are some ' specimens 
growing adnate upo'n Gellepora incrmmta and, , Hermpocellaria 
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seahra ; but only in one or two specimens are the lateral aviciilaria 
founds and then only to some of the zocecia. The suboral 
a,viculariiim is much raised, the rostrum being continued beyond 
the avieiilariiim ; there are a row of pores round the border of 
the zooecium, and the ovicell is wide and not pimetured. There 
are many points of resemblance to P. concinna^ Busk. 

Loc. Gulf of St. Lawrence, Orphan Bay, and off Cape 
Bozier, 38 fatli. (iL). If this is Smitt’s species tlsen also Spitz™ 
bergeii, !Novaya Zemlya and Kola : Finland and North Gape 
(Wordgaari^, 

Jackson-Harmsworth Exp. : off Cape Mary Harmsworfch, 
53-93 fathom s, 

39. PoBELLA SiCEKEi, BU> Bol.^ var. teidens , Mrclienpmier. 
(PL 11. figs. 6, 7.) 

Cellepora Kirclienpauer, Ontersiichungs-falirt der Pommerania^ 

p, 188, hgs. a kb, 

? Eschar a Skenei^ var, tridens, Busk, Ann. Mag. Nat. Hist. ser. 2, 
voL sTiii. p. 3S, pi. i. fig. 3 (1856). 

Cellepora ramuiosa^ Manzoni, Bry. foss. Ital.” Sitziingsber. K. Akad, 
Wissensch., math.-nat. Ci. i^oi. IxL pt. 1, 1870, p. 12, pi. v. fig. 29, pL yi. 
fig. SOj Waters (part), Ann. Mag. Nat. Hist. ser. 5, vol. iii. p. 196. 

FaimiceUaria Skenei, var. truhns, Hindis, Brit. Mar. Polyzoa, p. 380 
Waters, Zool. Chall. Exp. pt. Ixxix. p. 36 (vol. xxxi.). 

The Forella BJcenei group does not furnish sharp lines by 
which the ordinary rather stout P. Skenei^ E. & S., can be 
readily distinguished from the less stout form with flattened 
branches known as Forella lorea, Alder, which is somewhat 
stouter than the present cylindrical form with oral avicularia, 
usually on well-marked cylindrical processes ; the number of these 
processes in the sp)ecimeos examined is usually 8, but Kirch- 
enpauer says I are freq[uent. The Forella elegam^ Alder, is 
still more delicate, but so far has only been found whercta stouter 
form also occurs. . 

Smitt united ForeMa lorea (Alder) and Forella elegam (Alder) 
under Pwcopom 8Icenei; and it is doubtful whether they will 
permanently be separated, though at present it may be advisable 
to indicate in which form, bhe growth has taken place, and it 
must be remembered, that the operculum is 'much, wider and 
shorter in P- lorea, Alder,. sO’ that' perhaps on this, account it 
should be separated. P. hicorms^ of the Crag is also 

closely allied, 'but it has not been.' proved to ,'be .the "same as the 
.erect s,pecies." , 
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The operculum of P. Skenei is longer in proportion to the width 
tliaii in most of the typical Forella such as P. Tlem. The 

mandibles have the characteristic diagonal bars and a raised line 
below. 

Loc, Of this variety,, Bukenfjord {KirchenfOMef) ; off i^Tova 
Scotia, ( fFaffirs) ; Nappies and Capri (JFh^srs) ; Norway. [Spitz- 
bergen, Nb/Y^y.] 

Jackson-Har ms worth Exp. : Lat. 77^ 55' N., long. 53° 20' E,, 
130 fathoms. 

Other varieties are stated to have been found in Norway, 
Einland, Spitzbergen, Kara Sea, Jan Mayen, G-reenland, 
Shetland, &c., and the coast of France. 

40. PoBELLA SACCATA, Busk\ (PL 10. %s. 8-12, 14-17.) 

saceaia, Busk, Ann. Mag. Nat. Hist. ser. 2, voL xviii, p. 33, 

pi i. fig. o. 

Escharaelegcmtula^ Smitt, Fort.” 1S67, pp. 24 & 154, pL xxvi, 

figs. 140-146 ; Busk, Zooi ^ Challenger ’ Exp., pt. xxx. p. 141, pi. xx. 
fig. 6 ; id. Journ. Linn. Soc., Zool. toL xy. p. 235. 

Porella eleganktla, Levinsen, Bry. fra Kara-HaYet, p. 31S (14) ; Hincks, 
Ann. Mag. Nat, Hist. ser. 6, yoL i. p. 222, pi. xv. fig. 5 ; Bidenkap, ZooL 
Jahrb. vol. x. p. 627. 

Lepralia elegantida^ Lorenz, Bry. Yon Jan Mayen, p. SO, 

For other s^monjms see Miss Jelly’s Catalogue. 

As it seemed doubtful whether the EscJmra elegant ida of 
Smitt is the same as the JE. elegantula ^ of d’Orbigny, I stayed 
in Paris, en route, in order to examine the specimen described by 
d’Orbigny, and that I found is what Busk has siu'ce described as 
Porella perpmilla. 

It should not be overlooked that the specimen with wFich 
Smitt made the comparison was, according to Smitt, marked 

EscliMra fmcialisP ' The . specimen from which no doubt 
d’Orbigny’s description was taken is not so marked, so that I do 
not gather what Smitt examined. 

D’Orbigny’s original specimen No. 13622 of Escluira elegam- 
tnlafiom. Newfoundland, now in the Musee d^Histoire Naturelle 
in Paris, is composed of cylindrical branches between one, and 
two miiliraetres, in diameter, with the ordinary avicularia, much 
smaller than in the more common P. mccata, but. the .mandibles 
of both are similar (compare Pi. 10. figs. 11, 12, 13). In the' 
Paris specimen already alluded to the avicularia are. sometimes) 
■ * d’Orbigny, Pal. ..Frang. Toh.T.p. 102v ' 

'' ' iiTTO. joheh. — zooBOOY, Ton. xxvni. 6 
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gigautically clevelo|:ed, to wliicli d'Orbigiij referred wlieii be 
wrote *'•' poLirvus lateraleraent de cellules plus grandes fornmiit 
line partie deiitee ” (PI. 10. fig. 19). These gigantic arieularia 
have not been found in P. saccata, B. A sketch of the colon j 
(which I should call a nienioranduni sketch) to give an idea of the 
growth is reproduced, but this is not an exact drawing (PL 11. 
fig. 1). D’Orbignj’s species either must stand for the cylindrical 
form, or, not having been recognized, becomes P. perpusiJla, B., 
being of course closely allied to P. saccafa, B. ; but there seems 
sufficient reason for separation. TJnfortunateiy Busk’s figures 
and descriptions of P. saccata are far from satisfactory. 

Another specimen marked in pencil “ 13622 Terre Keiive, 
Hschara elegantula ” is probably a mistake, and was not so 
marked by d’Orbigny. 

Fischer unites P. pavonma^ d’Orb., with Porella elegantula^ 
d’Orb.jbot the specimen 18621 from the He de Ee is flabelliform 
(fig. 2, PL 11), with avicularian chambers smaller than those in 
P. mecata^ and also has the ovieells imperforate and not much 
raised. 

The Arctic specimens of P. saccata which I have examined 
start from a broad base, and the colonies grow to 3-4 indies in 
height, with compressed branches about 4 millimetres broad ; the 
branches often gradually curve round, so that they are not all 
in one plane as described by Busk in his ^Challenger’ specimens. 
On the front of the zocecium, near the proximal end, there are 
two pores wdiieh open into the avicularian chamber (fig. 14, 
PL 10). These are shown by Smitt in his figure 143, which 
seems to be from a worn specimen. The pores are not always 
seen when the zomciiim is covered by tlie exterior membrane, but 
in specimens boiled in caustic potash and in sections these pores 
can be made out, and they can also be distinguished in d’Orbigny’s 
specimen of P. elegantula from H’ewfoundiand, and readily in the 
‘ Challenger ’ specimens.' ' 

Sections show that there are very large oral glands which are 
placed nearer the basal (neural) wall than are the tentacles, that 
is they are underneath the tentacles, which' is not a usual 'position 
for the glands. The cells forming these glands often have large 
vacuoles, and the contents of the glands are the same homogeneous 
unstainable material which we, have, seen in other glands." hTo 
avicularian glands 'were found. ■ Specimens from ; near Wil'czek 
Laud, '■ collected, Ifith' or 17th,..'. July, 1897,. have' well-developed 
'' ovaria, and testes. 
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There are 16 to 17 tentacles, aud one lateral and two distal 
rosette-plates. 

Loe. Spitzbergen, 30-65 f ath. j Greenland ; Finland, 30-60 f ath . ; 
Kara Sea, 46-75 fath. (Levi?isen); Jan Majen, 140-180 metres 
(Lorenz); Barents Sea (M.); KovayaZemlja; Labrador ; Baffin's 
Bay; off Nova Scotia, 51 fath. (Gliallenger) ; Murchison Sounds 
45 fath. (Ke7inig). 

Jackson-Harms worth Esp. : off glacier between Cape Ger- 
trude and Cape Elora, about 30 fath. ; off Northumberland 
Island ; ‘‘ off L, S. H.,” about 15 fath. ; near Wilezek Land, 
127 fath. 

41. PORELLA ACTJTIROSTRTS, Smitt. (PL 10. figS. 1-5.) 

Porella acutwostns, Smitt, Ivrit. Fort.” 1867, p. 21, pi. sxvi. figs. 106- 

108 ; Lorenz, Bryozoeii von Jan Mayen, p. 90 (8 ) ; Hincks, Ann. Mag. 
Nat. Hist. ser. 6, vol. iii. p. 429, pi. xxi. fig. 5, 

Porella major ^ Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xiii. p. 51 (25), 
pi. iv. fig. 5. 

Specimens from off Northumberland Island, about 15 fath., 
have the surface of the zocBcium and of the oviceli granulated. 
The shell when mounted in balsam is very transparent, so that 
the contents of the avicularian chamber can be readily examined, 
and the pair of large avicularian glands are seen to extend across 
a great part of the chamber. This tumid avicularian chamber 
spreads quite across the zooeeium and contracts at each side. 
These glands are similar to those of Lepralia margaritifera^ Q^oj 
& Gaini., and Lepralia foliacea^ E. & S., though somewhat 
larger, and, judging from the shape of the avicularian chamber of 
P. inflata^ sp. nov., it also doubtless has large glands. The wall 
of the gland is formed of a layer of nucleated cells, and the 
contents of the glands are a yellowish homogeneous substance 
which does not stain. There are 17 tentacles. 

Loe. Spitzbergen, 16-40 fath. ; Greenland (Nw.) ; Jan Mayen, 
20-180 metres ; St. Lawrence (LT.) ; Cumshewa and Houston- 
Stewart Channel (Queen Charlotte Islands) (Ej), 

Jackson-Harms worth Exp.: off Northumberland Island, .about 
15 fath. 

42. PoBE,LLA ENFiiATA, uom. nov. (PL 10. figS- 6, 7.)' 

Porella Smitt, pars (non, Flera.), Fort,” 1867,. p. .21, 

pL xxvi. figs. 112-114, and probably 109-119. 

In .\kQ 'SemeBchara stage from “between CapO' Flora and' 

''• 6 * 
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Cape Gertrude, 80 fatlioms,” tbe zooscia are lieiagonal, granu-” 
lated, having a raised aYicularian chamber extending across the 
zocBciuni, with tbe avicularian opening somewhat raised and just 
w'itMn tbe oral aperture, but directed upwards and with a small 
round mandible. The mandible has a central lucid a, but has no 
diagonal bars as in P. Icsvis from Shetland (PL 11. fig. 14). 
Through tbe semitransparent walls of the avicularian chamber 
no avicularian glands can be seen, though no doubt, from tbe 
shape of the chamber, they occur at some seasons at any rate. 
Tbe peristome is raised at each side, but is not continuous round 
tbe edge of tbe aperture. Tbe ovicell is globular, narrow, much 
raised, with rbe granulations more distinct than over the surface 
of the zooecium. 

The P. var. Buhcomf ressa^ Busk, may be related to P. Imvis 

of Fleming, but differs considerably from tbe Arctic P. inflata. 
Tbe var. suleomp^^essa is given by Kirkpatrick as found off Port 
Phillip, Australia. Although Smitt placed some adnate specimens 
from various localities under P. Icevis^ forma lepralia^ be does not 
seem in any way to have shown that there was any identity with 
the erect P. Flem., and further seems to have placed two 
or three species together as P. Icevis. 

Loc, Spitzbergen, 20-30 fath. Bobus Sea; Korway; 

Finland. 

Jackson-Harmsworth Exp.: between Cape Flora and Cape 
Gertrude, 30 fath. 

43. POEEILA ? OBESA, sp. iiov. (PL 12. figs. 22-24.) 

A specimen from off Elmwood, encrusting a P^teM^-shell, has a 
thick shell with finely granulated surface, and pores round the 
border which can only be seen in the younger zooecia. Tbe 
avicularian chamber is wide, extending to the edge of the zooeciuin, 
but the outline can only be seen in the younger zooecia ; in the 
same way the ovicell is raised in the younger zooecia, but in tie 
older ones is quite depressed ; and the operculum does not close 
the aperture of the ovicell. There are pore-ebambers, 6-8 in all. 
Tbe lower edge of tbe operculum makes a large curve, indicating 
that . there is a broad sinus to the ora] aperture, and, there are 
two muscular dots a short distance from the border of the 
operculum. The characters of the operculum would suggest that 
the" species should be 'placed ^ehizoporella, and near. what 

■,;We,., may call' the ' E, ' Uaperta 'group. The .small: avicularian 
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mandible also lias not the cross thickenings characteristic of 
typical Forella^ but has a central lueida. There is, howeTer, a 
small group, left for the present doubtfully under Forella, 
though probably a genus will have to be made for it when it is 
fully worked up. In this, group the avieularian chamber is very 
broad, and in tbe species which have been studied contains a pair 
of large avieularian glands. The opercula, instead of the long 
muscular ridges of typical Porella, has muscular dots which may 
be a little elongate. The mandibles have no cross bars, but have 
a central lucida. The group at present consists of P. saccata^ 
Busk, P. aciitirostris, Sm., P. ohesa^ sp. nov., P inflata^ sp. nov., 
and probably P. {Lepralia) marparitifera, Quoy & G., and 
P. marsupium^ MacG. 

44. EscffAEOiDES Saesii, (Pi. 11. figs. 21-23.) 

Escharoiiies Sarsit, Smitt, Krit, Fort.’’ 1867, pp. 24 & 158, pi. xxvi. 
figs. 147-154. 

I do not think that either Eschara grandipora of BiainviUe or 
E, lohata of Lamarck are synonyms. 

Smitt gives the aviculariuni as triangular, and on this ground 
it is separated from E. rosacea^ Busk ; but in the specimens now 
examined, and also in a specimen from the Gulf of Bt. Lawrence, 
the mandible is rounded at the distal end, though Hincks speaks 
of the pointed mandible. Looking down on the aviculariuni, it 
may appear triangular, but none of the mandibles that I have 
been able to examine, either in my own coiiection or in the 
British Museum, ineluding the one described by Eidlej from 
Franz- Josef Land and the ‘ Challenger’ specimens, have I seen 
a triangular mandible or one that could be called ‘‘acute.” 
With these very small avicularia a mistake is easily made unless 
the mandible is prepared out. The mandibles are not sym- 
metrical and the amount of irregularity varies, as also the size ; 
but ill the Chiiostomata the avicularia generally are subject to 
considerable variation in size, whereas as a rule the opereula are 
in a species all of one size, often in a specimen all the opereula 
seem to correspond in size most exactly*' 

The operculum is thin, transparent, membranous, 'with, a' 
thickened bar across. ■ 

The oviceli is but little raised, and sO'inetiiiies There is., an 
elongate area in' front. . The small aviculariuni occurs withiu' the 
peristoinial aperture. 

Some branching pieces of E. Barsii^ Sm., and, Farella Gamp^rema^ 
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Sow., from tlie same locality are UBdistinguisliable from the shape 
of the colony ; and when dealing wdth the earlier descriptions, 
where the form of growdh was considered the most important 
character, it is impossible to judge which species is referred to. 
It is also said to occur encrusting shells and stones. 

There are 16 tentacles. There are small oral glands which 
seem to be attached to the sheath. The contents of the pore- 
tubes at a slight distance from the external surface of the zoceciiim 
are large elongate cells, with a central nucleus, but near the 
surface the cells are smaller. 

A figure of the operculum (fig. 25) and mandible (fig. 24) of 
Escliaroides rosacea, Busk, from Loch Tyne is given for com- 
parison. The operculum of rosacea has a thin muscular ridge at 
each side and the lower edge of the operculum is nearly straight. 
The mandible is semicircular, and has a small median lucida and 
a thinner part at each side, both opercula and mandible being of 
the Porella type. The mandible in rosacea is hovveyer lateral 
instead of being median. 

I have referred at some length under Crihdlina punctata, Hass, 
(p. 62), to the three species of common Arctic Bryozoa said to 
have been found in the Antarctic by Hooker, in the ‘Erebus’ 
and ‘ Terror/ and have suggested the probability of an error in 
labelling having occurred. 

The mandibles of the ‘Erebus’ and ‘Terror’ specimen are 
characteristic of E. Sarsii, and fall within the range of the Arctic 
specimens examined. 

Loe. Spitzbergen, 20-60 fath. ; Greenland ,* Pinland (Sm,) ; 
Kara Sea, 49-65 fath. (Levmsen); Jan Mayen, 160-180 metres 
(encrusting, no avicularia) ; Eranklin Pierce Bay, Smith’s Sound, 
18 fath. (Busk); Gulf of St. LawTence (Hincks); Korthuoiber- 
land Island {Sennig) ; off Eranz-Josef Land, lat. 79° 55' K., 
long. 51® 0' E. (Eh^%). According to Hooker and Busk, lat, 
74° 0' S.,' long. 172° 0' E., 330 fath. . 

Jackson-Harmsworth Exp.: off glacier betw^een Cape Flora 
and Cape Gertrude, about 30 fath. ; off Cape Mary Harmsworth, 
53-93' fath,: 

45. PoBirTA TijBiinosA, 

Norman, Eep. Brit. Assoc. 1868, p. 308. 

Anarthropora monodon, forma Smitt, Kiit. Fort.” 1867, 

pp. ' 7 ' & 65, pi. xxiv. figs. 20 22. ■ ■ 

■, ' For other synonyms; see Miss Jelly’s, Catalogue. ,' 

. ■ The, Buhoral pore ,■ enters, the peristome above ' the operculum. 
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The oral aperture has a small tooth oa each side, forming a 
Schizoporeliidaii aperture. 

Log, Spitzbergen, 30-50 fath. ; Barents Sea (1)' Urban) ; Jan 
Majeu, 15-180 metres; Davis Straits, 100 lath. (11.); Cxalf of 
St, Lawrence (M.) ; Shetland and Wick. 

Jaekson-Harmsworth Exp. : off Eiunvood § mile, 18 fath. ; 
G-iinther Sound, 10 fath. ; nr. Wiiczek Land, 127 fath. 

46. Miceopokella spatulieeea (Smift). (PL 12. fig. 6.) 

Lepralia spatulifera, Smitt, Krit. Fort.” 1867, pp. 20 & 124, pi. xxvi. 

figs. 94-98 ; Lorenz, Oest. Polarstation Jan Maj'en,” p. 89. 

There is one specimen from near Wiiczek Land, and I have one 
in my collection from the Gulf of St. Lawrence, sent to me by 
Canon Norman, and in both cases there is in many zooecia below 
the club-shaped process a tubular pore or perhaps avieularium, 
and it would seem that the species should be removed froni 
Lepralia to Micro])orella. The shape of the aperture is that of 
MiGroporella^ and not of JBorina. The zooema and the oviceils 
are punctate, with one pair of stout spines and one pair of thinner 
ones above the oral aperture, and one or two small oval avicuiaria 
at the side of the aperture. The operculum is thin and does not 
siiow the subtriangular shape of the aperture, the distal end is 
round and the sides are nearly straight, Tne oviceli isnot much 
raised, in fact sometimes not at ail. The wide club-shaped process 
is articulated. 

The specimen was so loaded with grains of sand, that it was 
hopeless to attempt to cut sections. 

iliiicks in his papers on the St. Lawrence Bryozoi does not 
mention this species. 

Log. Spitzbergen (Sm.) ; Finland ; Jan Mayen, 100- 
180 metres (Lorenz) ; Gulf of St. Lawrence {A. W. W, colL). 

Jackson-Harms worth Exped. : nr. Wiiczek Land, 127 fathoms, 
on shell. 

47. ? Smixtia Jackso3s’'ii, nom. nov. (Pi. 12. fig, IS.) 

Mucronella coccineaj Bidenkap, Brj. voa Ost-Spitzbargen, Zaol. Jahrb, 

vol X. p. 624, pi. XXV. figs. 5, 6. 

Wherever it may ultimately be placed, it seems advisable thit 
this Arctic form should be recorded either as a species or variecy..' 
In some ' points it differs, decidedly . from the B ritiaii , ' and 
Mediterranean MueroneUa coecmea^ Abild.; but it is waste of time' 
trying to decide what Abiidgaard meant, in eonsequeiice of his 
meagre' description and" figures. 
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As pointed out by Bidenkap, there are 4 oral spines, whereas 
in the British and Mediterranean Jf. coccinea there are usually 6, 
though in, a beautiful specimen of the tesselated Tariety from 
Etretat there are only 4. I have been unable to find any iyrula 
(central denticle) ; there is a sinus in the much raised secondary 
aperture, and internal thickenings on both sides of the sinus. 
There are about 8 pore-chambers to each zomcium, and 20-21 
tentacles. The ovicell is smaller than in the ISTaples Af. eoecinea^ 
hut the shape of the zocecia and avicularia is similar, and the 
surface is coarsely granulated. Growing on Biastopora intri-- 
caria there are the primary and the second zooecium of a 
which no doubt is the /S'. JacJcsonii, The primary has 13 spines, 
and the second zoosciuin with themucro much raised has 8 spines. 
The Naples and British coccinea has 12-13 spines to the primary 
zooecium. In the sections cut no glands ai‘e recognized. 

This in many respects is similar to B^nittia ^rcestans, Hincks, 
from Australia, especially in the shape of the peristomial sinus 
(see my figure, Ann. Mag, Nat. Hist. ser. 6, voL iv. pi. iii. fig, 7), 

Log, Spitzbergen. 

Jackson-Harmsworth Exp. : Lat. 77^ 55' N., long. 55^25' E., 
115 fath. ; lat. 77° 55' N., long. 53° 20' E., 130 fath. 

48. Smittia teispikosa, var. lakellosa (Bmitt), (PL 12. 
figs. 19-21.) 

Eschar eJla Jacotmi^ forma lamellosa, Smitt, ^^Krit. Fort.” 1867, pp. 11 
& 86, pL xxiv. tigs. 53-57. 

Lepralia JeffreysU^ Norman, Proc. Boy, Soc. vol. clxxiii, p. 208. 

Lepralia irispinosa, Johnst., var., Hincks, Ann. Mag. Nat. Hist. ser. 4, 
vol. xix. p. 100, pi. xi. fig. 1. 

Bmittia tmpmosa, var. arhorea, Levinsen, Bry, fra Kara-Havet, p. 320 
(16), pi. xxvii. figs. 7, 8.’ 

This form should at present be kept distinct, whether we call 
it B. lamellosa^ or only a variety. In the Arctic region it seems 
usually to form erect tubular zoaria. The zooecia are nearly flat 
and the secondary aperture is not raised, the aperture having a 
quadrate appearance. The avicularia are triangular, and are 
directed upwards, usually by the side of the aperture. The 
ovieells have sometimes a few large perforations as in B, trispin osa. 
There are 17 tentacles and about 14 lateral rosette-plates. There 
are oral glands; and in the section cut it looks as though there 
were two pairs,, one close up to the, diaphragm and' one connected 
with the tentacular sheath lower down. 

'., Loe. B^itzhQTgm {8miU) y Greenland, 100 ' fath. (Woman 
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Semiig) ; Kara Sea {Levinsen ) ; Davis Straits, 100 fatli. 
(Mmcks); Dogger Bank {Rincks); Reykjavik Harbour, 15--2() 
lath. {WaUicli), 

Jackson-Harmswortb. Esp. : Lat. 77° 55' K., long, 53^ 16' E., 
130 fatt. 

Lorenz mentions >8. trispinosa^ Joliust., from Jaa Maveo, 
160-180 metres. 

49. Smittia Peachit, Johiston. 

Discopora coccmea, forma Peachii, Smitt, Krit. Fort.’’ pp- 26 k 170, 
pi, xxvii. fig. 164 ; & fig. 167 (as ventricosa). 

From ofif Elmwood there are specimens of what may be called 
very typical S. Feachii, Johnst. There are six spines, the sur- 
face is granular, and the mucro is distinct. The determination, 
or rather separation, of S, PeacMi^ J ohnst., S. ventricosa^ Hass., and 
8. variolosa^ Johnst., is always a great difficulty, although I have 
typical specimens of all three. Hincks says that Loreoz has 
united 8. Peachii and 8, ventricosa* This does not seem to have 
been done by Lorenz, though it has been indicated by others. 
The genus Mucronella is based upon the presence of a mucro ; 
but various authors place Discopora emucronata^ Sm., with 
8* Peachii^ showing the artificiality of the distinction based upon 
the presence of a mucro. 

Log* Various Arctic localities; Kola, Jan Mayen, Gulf of 
St. Lawrence {Dawson), Abundant on the British, French, 
Danish, and Scandinavian coasts, and is given by Pergens from 
the Mediterranean. Specimens in my collection from Capri are 
the var. octodentata^ Hincks. 

Jackson- Harms worth Exp. : offi Elmwood, on basalt and on 
Ealanus, 18 fath. 

50. Smittia ventricosa {Rass*\ var, (PI. 12. fig, 17.) 

Mucronella venij'icosa, Hincks, Brit. Mar. Polyzoa, p. 363, pl.i. figs. 6--8. 

From off the glacier between Cape Flora and Gape Gertrude 

there is a 8m.ittia which I think must be considered as a variety 
of 8. ventricosa^ Hass. It is growing on Rorneray and the shape 
of the large, finely granulated zooeeia is variable, often being 
elongate. The border at the upper part of the aperture is raised, 
sometimes forming: a kind of cap, and near the distal border there 
are four spines ; whereas in 8. Peachii there are usually .six and 
in 8* ' ventricosa four or six, but in both cases the spines are 
„ usually, lower dow,n. ' . The- mucro- is .not-very wide..' .There are 
18 tentacles. I must however confess ■ to never feeii-ng, sure' in. 
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the determination of S. Peacliii and >S'. ventricosa^ and do not 
know of any cliaracters by which they can be saiitfactorily 
distinguished. 

An examination of the specimen from Franz- Josef Land which 
Eidjey called Mim^onella ventricosa var. connectens^ shows the 
pore-chambers cbstinetly, and these Fidley termed fenestrsBj but 
they do not furnish any ground for separation as a variety. 

The 8. ventricom has been found from various Arctic localitieSj 
and is common from the British and French coasts, and Manzoni 
records it I'rom the Mediterranean. 

51. Smittia Lakdsboeotii, JoJinst., var. (PL 12. fig. 7.) 

There is a small encrusting specimen from off Elmwood, 

18 fathoms, wdiicli seeems to be a variety of S. Land^horoviL 
Above the distal border of the oral aperture there is a projecting 
hood to most zocecia, and in the ovicelligerous zooecia this is 
attached to and extends below the ovicelL. The surface of the 
zocecium is punctured with large pores. 

There has been much confusion concerning >8. 
especially in the Arctic regions, as no doubt several distinct 
species were alluded to by Smitt under h.i'A Eschar ellaLandshorovH^ 
and in Busk’s British Museum catalogue a mistake was made 
between 8, reticulata, MacG., and 8, Laaidshorovlu 

The type occurs off the British seas, in the Mediterranean, 
Australis, 18e\\ Zealand j and Ortmann gives it as from Japan. 

Smitiia reticulata, MacG., 8. reticulo-piinctafa, Hincks, 8, 
frisj)mosay 3 ohixiit., S, rigida, Lorenz, 8. abyssicola, Form., have 
been mentioned from ilrciie localities. 

52. ? Phxlactella labiata {Smitt). (PL 12. figs, 3 & 4.) 

Disoopora coccinea, forma labiata, Smitt, Krit. Fort.” 1867, pp. 27 & 

■175, pi. xxvii. %. 176. 

Eiscopora labiata, Smitt, op> cit. 1878, p. 2*3. 

Mueromlla labiata, Levinsen, Bry. Kara-Plavet, p. 323; Bidenkap, 
Bry. von Ost-Spitzbergeii, p. 610. 

Phplactdla grandis, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol, vi. p. 280, 
pi. XV. figs. 4, 5. 

Although probably Phylaciella, w’hich is so largely based upon 
peristomial characters, >vill; not b;e., found to:, be> .satisfactory 
genus as now understood, it has seemed, better to leave P. laMata 
here rather than place it under Smittia. . 

. The peristome .in front,, is much raised , and entire, but" behind 
it is not 'raised, and there there are four long spines. ■, There is a 
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row of small pores round the zocecimn, and the surface of the 
zocBcia and ovicells is finely granulated. The larvae are large 
and are more fully developed within the ovicell than is usual ; in 
fact, I have not come upon larvse as largely developed in any 
or/lier species, the corona and cilia being very distinct. A sketch 
(PL 12. fig. 5) of a free swimming larva of .Schizoporellamiicorms^ 
Johnst., is given for comparison of the size. 

There are 21 tentacles ; while in a Mediterranean PJiylactella^ 
which is probably a variety of coUaris, there are 15 tentacles. 
In t'le aperture there is a wide lyrnia. 

Log, Spitzbergen ; Kara Sea Xe??.), 40-125 fath.; 

Barents Sea, 160 fath. (/X) ; Finland {8m.), 

Jackson-Harms worth Exp.: ofi' glacier between Cape Flora 
and Cape G-ertrude, about 30 fath. ; lat. 77^ 55' JST., long. 55° 25' E., 
115 fath. ; lat. 77° 55' IST., long. 55° 20' E., and 55° 16' E., 
130 fath. 

Ehamphosxomella* 

Has a very narrow Ijrula, and the fact of its presence indicates 
the relationship with Smzttia, and probably it must be placed in 
the family Smittiiddd, The operculum is thin and delicate, as in 
Smittia^ but there is a raised circular ridge reminding ns some- 
what of the operculum of Memh7'anipora Jiians^ Hiueks. The 
inandihles in some characters approach to those of some CeUepor<^, 
as C.pertma, Smitt. 

53. Ehamphostomella .costata, Lorenz, (PL 11. figs. 26, 27 ; 
PL 12. figs. 1, 2.) 

Celkpora seahra, Smitt, Krit. Fort.” 1867, pp. 30 k 181, pL ssviii. 
figs. 186 & 188, 

MkmnphostomeUa costata^ Lorenz, Bry, von Jan Mayen, p. 94, pi. vii. 
fig. 11 (in error 12 in text); Hincks, Ann. Mag. Nat. Hist. ser. 6, vol. iii. 
p. 426, pi. xxi. figs. 6, 7, 8, 

In the Franz-Josef Land specimens, there is a small lyrula, 
wdiich is slightly bifid, and the suboral rostrum sometimes spreads 
out at the top as described 'by Hincks* The, gigantic •avieularia 
described by Hincks are very abundant, but the rostral avieularia', 
are usually smaller than in ray specimen froiU' the Hulf of St, 
Lawrence, while the gigantic avieularia are more recumbent. 
There are no oral spines in the specimens examined. There' are 
18 tentacles'; and the oral glands are well-developed, ,consi3ting of 
two parts : The first, the pendulous part ,arising from close' to the 
'diaphragm (jfigs. 1,' 2),, shows no distinct structure, though there 
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are indistinct traces of a lobular structure and of large cells ; to 
the base of this is attached the second or globular part, in whieli 
there are distinct nucleated cells. This diYision into two separate 
parts is indicated in the oral glands of many species, and is very 
distinct in a few, as in Lepralia eliminata^ Waters. 

I am very doubtful whether B, costata should be separated 
from B, scahra^ Smitt, and think Lorenz has made more species 
than will stand, but I have not the material for a complete study 
of this Arctic genus. 

Zoe. G-uif of St. Lawrence (H.); Jan Mayen (Lor,) ; Linland. 

Jackson-HarmsvYorth Expedition: ofE Cape G-erfcrude, 80 
fatli. ; off Cape Mary Harmsworth, 53-93 fath. 

54. Ehamphostomella plicata (^Smitt), (PL 11. figs. 28, 29.) 

Cellepora plimfa, Smitt, Krit. Fort.” 1867, pp. 30 & 184, pi. xxviii. 
figs. 189-191 j Hincks, Ann. Mag, Eat. Hist. ser. 4, vol. xix. p. 106, 
pL xi. figs. 3, 4. 

Smittia plicata, Hincks, Ann. Mag. Nat. Hist. ser. 5, vol. xiii. p. 52. 

Mhamphostomella plicata, Lorenz, Bry. von Jan Mayen, p. 94 ; Hincks, 
Ann. Mag. Nat. Hist. ser. 6, vol. iii. p. 426. 

? Cellepora hilaminata, Hincks, Ann. Mag. Nat. Hist. ser. 4, vol. xix. 
p. Ill, pL xi. figs. 6, 7, 

? Mlmmplmtomella hilaminata, Lorenz, Bry. von Jan Mayen, p. 95, 
pi. vii. fig. 10. 

It is difficult to decide upon the range of variation in Bliampho* 
stomella, but it seems as if the species plicata must stand, and 

hilaminata appears like a vigorous growth of the same, though 
the absence of spines may be a ground for separation as a variety. 
At first I named a piece from off Cape Mary Harmsworth 
Lb. hilaminata, but afterwards put it under B. plicata. The 
zooecium of 11 , plicata is usually nearly smooth, the peristome is 
much raised, forming a triangular peristomial aperture with a 
spine on each side, and a minute lyrula within the aperture. 
There are oral glands close to the tentacular sheath, and there 
are 17 tentacles. 

Log. Spitzbergen, Greenland, and Finland {^rn ,) ; Jan Mayen 
{Lorenz'}', Davis Straits (-Ef.) J Gulf of St. Lawrence {S.) ; 
Cumshewa, 20 fath. (Queen Charlotte Islands) (HT.). 

Jackson-Harnis worth Exp. : off glacier between Cape Ger- 
trude and Cape Flora, about 30 fath. ; near Wilczek Land, 127 
fath. off Gape Mary Harmsworth, 53-93 fatli. , ' 
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Celleeoea. 

I^roin tlie genus Cellepora of some years ago, say tlie time of 
Busk’s Britisli Museum Catalogue, some groups liave been 
separated : first tbe Il}i 2 /ncliopora^ Hincks ; then I have ^ shown 
that others should be removed to Lagenipora of Hincks ; Lorenz 
has made the genus Rhamphostojnella for an Arctic group. 
Jullieii t created the genus Osthimosia for species having a fairly 
wide sinus in the oral aperture ; and later in the same year 5 
MacGrillivray divided the Celleporce into holostomatous and 
schizostomous, leaving those with a nearly straight proximal edge 
in the aperture as Cellepora^ calling the rest Schismopora, The 
Cellepora of MacG-illivray is not represented in the Arctic 
regions, and only by one or two species in the Northern hemi- 
sphere, while they are abundant in the Sonthern. As I have more 
than once pointed out, it is unfortunate that MacGrillivray did not 
give a generic name to the holostomatous group, leaving the rest 
as Cellepora to he again reduced as fresh generic characters are 
found. The Cellepora of all the older authors does not remain 
ill the genus of MacGillivray, and as the genus Osthimosia was 
earlier than Schismopora^ we ought perhaps to accept it, and make 
a genus JSolostomata for the Cellepora of MacGillivray. All the 
CellepoTdd with nearly orbicular apertures, or with a distinct 
sinus in the aperture, have two muscular dots some distance from 
the border. This is a character which does not occur in the 
genus Lepralia^ but is general in Sehizoporella ; though until the 
genus Sehizoporella has been thoroughly worked out, the last 
W'ord cannot be said about the classification of the Celleporidm, 
A few so-called Cellepora have been removed to Forella, Hoping 
to be able before long to revise the family Celleporidee, it has 
seemed better to leave the three species at present under Cellepora^ 
though all may have to be ultimately called Osthimosia , JulL 

55. Celi/EPOBa ihorassata, Smitt, (PL 12. figs. 11-14.) 

Celleporaria incrassata, Smitt, ^^Krit. Fort,” 1867, pp. 33 & 198, 
pL xxviii. figs. 212, 216. 

Cellepora incrassafaj Smitt, op. cit 1878, No. 3, p. 20 ; op. cit 1878, 
No, 7, p. 29; Hincks, Ann.. Mag. Nat. Hist. ser. A, voL xix. p. 105 ; 
Leviosen, Bry. Kara-Havet, p. 324 (20) ; Nordgaard, System, fort, over 
de i Norge, hidtil. observ. art. af Mar. Polyzoa,” Bergens Mus. ' ' Aaihog, 

* Jonrn. B. Micr. Soc. 1899, p. 8. 
t Mission du Cap Horn, Bryozoaires, p. 64, 

J Zool. of Yxetoria, decade xvii. p. 241. 
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1894-5, No. 2, p. 33 ; Stuxberg ^^Faunan pa och bring Novaja Semlja/’' 
Vega-Exp, yoL v. 1887, p. 179 ; Bidenkap, Zool. Jahrb. vol. x. p. 029. 

CeUe2)ora cervicornis. Busk, Ann. Mag, Nat. Hist. ser. 2, voL xviii. p. 32, 
pL i. fig. 1 ; id. Joiirn. Linn. Soc,, Zool, vol. xv. p. 238 ; Lorenz, Bry. von 
Jan Mayen, p. 95, pi. vii. fig. 12. 

Celleporaria surcukiris, Packard, List of Labrador Marine Animals/’ 
Canadian Naturalist, vol. viii. p. 410. 

In both the Mediterranean and Arctic region tbere is a common 
species of solid cjdindrical Cellepofa composed of several layers, 
branching dichotomousiy, tlie ends of wbich are frequently 
tapering. By the naked eye, species from these two localities 
cannot he distinguished, and in consequence there has been inucli 
confusion, hut they are by no means identical and the differences 
must be recorded. Tbe Cellepora incrassata^ Lamk., is stated by 
Lamarck to be a Mediterranean species, and this is probably what 
I have considered to be the O. coronopiis^ S. Woods; and as the 
minute characters enabling it to be distinguished were fiirst given 
by Woods and Busk, I consider that this name should stand for 
the recent Mediterranean form, as LamarcdFs description was 
quite iosufiicient. Busk, with a meagre description, named the 
Arctic form Gellepora cervieornzs, and in his paper in the J ournal 
of this Society, 1881, considers that it is not the same as the 
Mediterranean 0. incrassala, as figured by Marsigli. IJn- 
fortunately there has been so much confusion between various 
forms that have been called Gellepora cermcorms and Sschara 
cervicornist that it would only add to it to retain the name, as 
Busk himself indicated. Tbe Arctic species has been considered 
to be the Gelleporaria of Packard, and this probably is the case, 
though he says two or three lines in thickness, and does not give 
the characters which we now look for. In G, coronopus^ W., 
from the Mediterranean there are large vicarious avicularia with 
spatulate mandibles and other avicularia with triangular mandibles 
of varying sizes In G, incrasmta there are very large vicarious 
spatulate avicularia, and also very large vicarious semicircular 
avicularia, besides the small oral avicularia with semicircular 
mandibles. In (7. incrmsata there is a small avicularium at each 
side of the oral aperture, whereas in G, coronopuB i]x&tQ is a small 
avicularium to one side of the sinus., 

The ovicells of C. inerassafa are imperforate with an area in 

* Waters, On the Use of the Avieularian Mandibles in the determination of 
Chilostomatoxis'Brjozoa/’ Jourm B, Micr.,:'Soe. ser, 2, vol v..pL 3dT. figs. '29, 30' 
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front, whereas the prominent small ovicells of 0. corompus from 
the Mediterranean have a number of large pores over the surface. 

G. incrassata has 17 tentacles. 

In the vSoutherii hemisphere there are two solid cylindrical 
€ellepor(S. The 0. conica^ Bask, which does not differ much from 
O. avieiilaris^ H., has two oral avicularia, the mandibles of which 
are semicircular, whereas in 0. aviculaiHs and 0. eorooiopns they 
are triangular. There are spatulate vicarious avicularia, and 
perforate globular ovicells. The O, cplmdriformis, Busk, has 
perforated ovicells, a large oral avicularium with triangular 
mandible rather to the side of the aperture, and also vicarious 
spatulate avicularia. 

Loe, Spitzbergen, 16-160 fath. G-reenland ; 

Hovaja Zemlya, 30-80 fath. {Sm.) ; Matotschkin Schaar, 30-50 
fath. ; Kara Sea {Ledmsen) ; Kola, 28-100 fath. {Sm,) ; Jan 
Mayen {Lorenz) ; Pinland {8m.) ; Norway {Wordgaard) ; 
Labrador, Davis Straits {H.) ; ? Newfoundland {d'Orh.), 

Jackson-Harmsworth Exp.: offglacier between Gape G-ertrude 
and Cape Elora, about 30 fath. ; Wilczek Land, 127 fath. ; off 
Cape Mary Harmswortb, 53-93 fathoms. 

56. Cellepoea pijmicosa, Bush. (PL 12. figs. 15, 16.) 

Celiepora pumicosa, Busk, Brit. Mas. Oat. p. 86, pi. cx. figs, 5, 6 ; 
Hincks, Brit. Mar. Polyzoa, p. 398, pi. liv. figs. 1-3, • Waters, Ann. Mag. 
Nat. Hist. ser. 5, vol. iii. p. 198. 

As it is extremely doubtful whether C. ptmteosa, Linn., is 
referable to this species, it will be best to accept the first reliable 
description and figure, and call it Buskos species. The genus 
does not seem to be a genus of Pabricius, as it was previously 
employed by Linne. 

The specimens from Pranz- Josef Land have larger zooecia than 
those from the Mediterranean and British seas, the avicularium 
is also larger, as are the opercula and mandibles. The ovicells 
are widely open, imperforate or with one, two, or three large 
pores. It seems almost impossible to find any satisfactory 
characters for separating O. pumicosa, B., C. armata, H., and 
0. Tamulosa, L.; but in what 1 have considered C, pumicosa the 
proximal border of the operculum is the arc of a circle nearly as 
large as that of the distal edge, whereas in G, armaia md. G* 
ramulosa the distal edge fits into what may be called a wide sinus. 
In all, the oral rostrum may be much longer than is shown in 
;any oftb© figures with which I am acquainted ; and in a specimen 
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sent to me by Joliet, from Eoscoff, as G. ramulosa there is a long 
spinous process beyond the mandible. 

This seems to be represented in the Southern hemisphere by 
the Cellepora Eatoniemu of Busk, since described by Jullien as 
Ostlmnosia eveza^ Jul]. 

Zoc. British seas ; Mediterranean. 

Jackson-Harmsworth Exp. : Lat. 77*^ 55' F., long. 55°25'E.5 
115 fath. ; lat. 77^^ 55' F., long. 53° 16' E., ISO fath. ; 50 miles 
F.W. Cape Mary Harmsworth, 234 fath. 

57. Cellepoea yenteicosa, LoreTiz. (PI. 12. fig. 10.) 

Cellepora ventricosa^ Lorenz, Bry. von Jan Mayen, p. 96, pL vii. 

fig. 13. ^ 

The zocecia of this species are much larger than those of 
C. incrassata, Sinitt, and the two species can be distinguished by 
the naked eye. The operculum is also longer, and the ovicell is 
narrow and imperforate. There are 21 tentacles. In the Cape 
Mary Harmsworth specimens I do not find any vicarious avicii- 
laria, nor does Lorenz mention any* 

Zoo, Jan Mayen {Lorenz). 

Jackson-Harmsworth Exp. : off Cape Mary Harmsworth, 
53-“93 fathoms. 

58. Eetepoba cellueosa (X.). (PL 12. figs. 8, 9.) 

Zetepora cellulomy Snaitt, ^^ICrit. Fort.’’ 1867, pp. 85 & 203, pi. xsviii, 

figs. 222-225; Waters, Medit. & New Zealand Eeteporae, Linn. Soc. 
Joiirn., Zool. voL xxv. p. 259, pi. vi. figs. 17 & 20, pi. vii. fig. 12 ; 
Bidenkap, Bry. von Ost-Spitzhergen, Zool. Jahrh. vol. x. p. 630, 

From off Cape Mary Harmsworth there is a piece about 22 inches 
in diameter spreading out and forming a rather fiat expansion. 
I am unable to find any oral spines, nor did Bidenkap find any 
in his Spitzbergen specimens, whereas they, are readily found in 
the Mediterranean M. cellulosa. Also the operculum does not 
widen towards the proximal border so mucli as in the Medi- 
terranean specimens. These differences are interesting, but are 
not thought to furnish sufficient ground for separation ; and it is 
curious that this species, common in the Arctic and the Medi- 
terranean, is not found off the British coasts. 

Xoc. Spitzbergen, 19-35 fath., Crreenland, Kara Sea, Norway, 
Adriatic, Naples, Capri, Eapalio, Villefranche-sor-Mer, 

Jackson-Harmsworth Exp. ; .off .Gape Mary , Harmsworth, 
,ff3-93''feth. '' 
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59. Eetepora elo:n’gata, Smitf, 

Metepo7'(i celhdosaj forma 7iotopachySj var. ehmgafa^ Smitt, Krit. Fort.^^ 
lS67j pp. 36 & 204 j pi. xxviii. figs. 226-232. 

Retejiora elongata, Levinseii, Br 3 ^ fra Kara-Havet, p. 323 (19), 
pi. xxvii. fig. 11 ; Bidenkap, Bry. von Ost-Spitzbergan, ZooL Jahrb. 
vol. X. p. 629; Waters, Joiirn. Linn. Soc., Zool. vol. xxv. p. 256, pi. vi. 
figs. 9, 10; Hennig, (Efv. af K. Vetensk.-Ak. Fork. 1896, p. 361. 

JDiscopora elongata, Smitt, QEfv. af K. Vetensk.-Ak. Fork. 1878, pp. 25 
& 32. 

Retepora JFaiiichiana, Hincks, Aim. Mag. Nat. Hist. ser. 4, vol. xi.Y. 
p. 107, pi. xi. figs. 9-13, 1877 ; id. op,cit. ser. r5, pp. 29 & 42 ; Nordgaard, 
Mar. Polyzoa, Bergens Museums Aarbog, 1894-5, No. 2, p. 31. 

Retepora tenella, Ortmaun, Die Japaniscke Bryozoen-fauiia, Arch. f. 
Naturgesck. 1890, p. 34, pL ii. fig. 21. 

Tliere are 15 tentacles, and large oral glands banging down 
from the diaphragm a long way into the zoceciuin. A specimen 
from ofi: Cape M iry Harin.sworth (Aug. 7th) has the ovaria and 
testes well-developed. 

Retepora JBea?iia?ia, King, has been found off Jan Mayen. 

Log. Spitzbergen, 20-80 fath. (S/n,) ; G-reeiilaiid ; Finland, 
50 fath. ; Kara Sea (L.); Kola (8m.); Novaya Zemlya, 30-50 fath. 
(Sm.) ; Matotschkin Scliaar (Sm.^ Stuccb.) ; Davis Sti^alts (H.) ; 
Grodthaab, 150 fath. ; Murchison Sound (RLennigin litt.); Queen 
Charlotte Islands, 15-20 fath. (H.) ; Yaocouver Island (IT.) ; 
Inglefeld G-uIf, 25 fath. (Hennig); vSagamibai, Japan, 200 fath. 
(Ortmann), 

Jaeksoii-Harmswortii Exp. : off Cape Mary Ilarmsworth, 
53-93 fath. 
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. EXPLANATION OF THE PLATES. 

Plate 7. 

'Fig. 1. Bi'i'ttiafn(/ida,s^.noY., X lli. Oil* Cape Mary Harms wortli. 

2. Do. ; natural size. 

3. Do. Dorsal surface showing the distal rosette-piatej through tlie 

transparent wall, X 25. 

4. Gemellaria lorkata (L.) ; Giinther Sound. This shows the creeping 

zocecia from which the branches arise. X 12. 

5. Brettia minima, sp, nov. ; X 12. Off Cape Mary Harmsworth. 
h. Do. ; natural size. 

7. Do. Dorsal surface, X 25. 

Figs. 8,9. Scnipocellaria Bmittii X 25. 50 miles jX.W. Cape Mary 

Harmsworth. 

Fig. 10. Do. Ayicularium with mandible, X So. 

11. Do. Ayiciilarian opening, X 85, 

12. Sempoccilaria temata, ysLV. gracilis, Sm. ; X 25. Gunther Sound. 

Showing the articulation. In this specimen some zocecia have two 
outer spines, and sometimes the median zocEcium is acuminate. 
Lateral avicularia rare. , 

13. Bugulci Marmswortkii, sp. nov. ; X 8. Off Cape Mary Harmsworth. 

14. Scrupocellaria seabra (van Ben.) ; X 25. Off Cape Mary Harmsworth. 

15. Do. Scutum, x 50. 

15. Do. Dorsal surface showing a vibraculum at the bifurcation, and on© 
to a lower zooeciiirn. X 25. 

Plate 8. 

Fig. 1. Bugiila Hammcorthii, sp. nov. ; . x 25. Off Cape Mary Harmsworth. 
2. LepraUa sincera (Sm.). Operculum, x 85. Off Cape Mary Harms- 
worth. 

o. Meynbranipora monostachys. Busk ; X 15. Near Wiiezek Laud. 

4. Lepralm borealis, sp. nov. ; X 25. Specimen mounted in balsam, 

showing through the semitransparent shell the position of the 
avicularian chamber. From lat. 77'^ 55' N., long. 53° 16' E. 

5. Do. Operculum, X 85. 

6. Do. Mandible, X 250. 

7. Pseadojlustra palmata (Sars). Operculum. X 85. Lat. 77^ 55' N., 

long, 53° 16' B. 

8. Do. Mandible, x, 250. 

9. Do. Transverse section, showing the two distal rosette-plates. 

10. 3Iembrampora mayciknta, Jullien : x 25. Near Wiiezek Land. 

11. Sckkoporella emstacea (Sm.). Mandible, X 250. Giinther Sound. 

12. Do. Operculum, X 85. 

13. Do. ; X 50. Showing primary zooecium and the three zocecia growing 

from it. The development of tlie zocecium on the left has been 
arrested. ' Giinther Sound. 

14. Lepralia porifera (Sm,). Mandible, X 250. From lat. 77''^ ' K, 

, ' long. 53° 16' E. ' . . . 

,, ,15.' Do., Operculum,' x 85. 
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Fig. i(), Hippothoa hyallna, L. Operculum of male zocecitim, X 85. From 
California. 

IT. Do. ; do. Operculum of female zooecium, X 85. 

18. I)o ; do. Operculum of ovicelligerous zocecium, X 85. 

19. HipiMthoa expama, Operculum, X 85. Off Elmwood. 

20. Lepralia Ujypopus Operculum, X 85. Off Elmwood. 

21. Crihrilvna anmilata (Fab.) ; X 25. Off glacier between Cape Flora 

and Gape Gertrude. 

22. Cb'ihiUna jnmcfafa (Has.s.); X 25. La,t, 77^ 55' IST., long. 53° 16' E. 

Fi.at5': 9. 

Fig. 1. Schboporella clmumdice, sp. hot. ; X 25. 

2. Mi/rio;youm coai'ctum (Sars) ; X 25. Off Gape Mary Iiarm.swortli, 

234 fathoms. 

3. Bo. (a) Operculum, X 85. (A) Mandible, x 85. 

4. Myriosoimi suhgradle^ d’Orb. ; X 25. 

5. Do. {a) Mandible, X 85. (^;) Mandible, X 250, (c) Operculum, 

X 85. 

6. M, suhgraciki d'Orb. Section of tissue showing the polypides in 

position, the covering iutegunjent (a), over the inner one (5) ; also 
the long pore-tubes which in various places have a disk separating 
the contents on the two sides of the disk. The oral diaphragm is 
seen as withdrawn. X 25. 

7. M. siibgracik, d’Orb. Section through polypide showing dm, the 

diaphragm ; op, the operculum, with dotted lines to show the 
position when partly open ; d, disks in the pore- tubes. X 85. 

8. i¥. subgracUe, d’Orb. End of pore-tube showing the covering 

integument (®), and the inner one (b), X 500. Examined with 
immersion. 

9. M. subgrmUe, d’Orb, Covering integument (a). X 85. 

10, Sehkoporelia UarmswoTtUi, sp. nov. ; x 25. Lat. 77° 55' N., long. 53° 
16' E. 

IL Bo. Tentacular sheath with oral glands attached near the oral aper- 
ture, and connected to the lateral w-alls; X 85. (July ISth, 1897.) 

12. Bo. Oral glands, X 250. 

13. Schisopoi'cllu elmwoodi(B, sp. nov. Operculum, x 85. 


Plate 10 . 

Fig. 1. Forella acutimdrk, X 25. From near iNorthbrook Island 

2. Bo. Mandible, X 250. ' 

3. Bo,' Opereulura,. X 85. , ' , . 

4. Bo. Piece mounted in Wsam, showing the avicularian glands through 

the semitransparent shell, X 50. 

5. ", Bo. Section of avicularian gland, X 250. ■ 
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Fig. 6. Forella inftata, iiom. nov. : X 25. From between Cape Flora and 
Cape Gertrude, 30 fath. 

7. Bo. Mandible, X 250. 

8. Porella sciccata^'E\i'^\ X 25. F|;ora near Wilczek Land, 127 ilitb. 

Section showing the position of the oral glands igl), which are 
behind the tentacles so that they are not seen in the zoa?cia mi 
through near the frontal surface ; oi\ ovum. X 25. 

9. Do. Transverse section showing the large oral glands {gl), the avicu- 

arian slieath (ar), the tentacles (t), in their sheath, cesopiiagus 
((T), ceBcum (c), testes {te). X 50, 

10. Bo. Oral gland, X 250. In the upper part the cells are partly 

absorbed. 

11. Porella saccata, B. {elegantzila, B.). Mandible, x 85. Off Nova 

Scotia (‘ Challenger ’)• 

12. Bo. Mandible, X 85. Near MTlczek Land. 

13. Pordia elegaiiUUa., d’Orb. {perpudlla, Busk). Mandible, X 85. 

Newfoundland. From d’Orbigny's type-specimen No. 13622, Mus. 
Nat. Paris, 

14. Porella sacca,ta^ Busk; X 25. Specimen boiled in cau.stie potash, 

showing the large avicidariaii chambers, that of the left zocecium 
has been broken away, also showing the pores at the base of the 
avicularian chambers. From near Wilczek Land, 127 fathoms. 

15. Bo. Operculum, X 85. 

16. l)o. Mandible, X 250. 

17. Bo. Diagrammatic section, showing the frontal pore, connected 

through a rosette-plate with the avicularian chamber, which farther 
down is similarly connected with the zooecium. (or.) ovicell, 
{av.eli.) avicularian chamber, ( 2 '. c/i.) zocecial chamber, (oL) man- 
dible, (op. ) operculum. 

Poz'ella elegantula, dlOPo. Operculum, X 85. 

19. Do. From the original specimen No. 13622, showing the gigantic 
avicularia on the left, and pores on the front similar to those of 
,P. saccata^ Busk. 

Pn.-iTE 11. 

Fig. 1. Porella elegcmiiila, d'Orb. Specimen from Newfoundland named 
Eschar a elegamf Ilia byd’Orbigny, No.T3622 iatheMusee d’Histoire 
Naturelie. This is only a reproduction of a rough sketch made as a 
memorandum of the way in which the specimen grew. Nat. size. 

2. The Eschara pa.cmma of’ d’Orbigny, lie de Re (Pal. Fr. toI. v. p. 101. 

No. 13621, Mus. a^Hist. Nat.). ' ■ 

3. Porella. compre^sa^ Sowerby. Operculum, x 85., British 8peci,me!i. 

4. Do. Mandible, X' 250. British specimen. Identical with Arctic. 

5. Do. Calcareous section showing the position of the pore-tubes, x 25. 

Off Cape Mary Harmsworth. 

^.Porella Bkeziei, yect. tridens, Rirch. Operculum, ,X 85.' Lat, 
77° 55' N., long. 53° 20LE, 

■ 7* ',Do. ' Ma'iidibies, x 250. 
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Fig. S. Pofella cervicomis, Pallas. Mandible, X 250. INiiples. 

9. Porelia micimia, Busk. Mandible, X 250. Biu-hatn. 

10. Do. Operculnm, X 85. Durham. 

11. Po/vWfl Hincks. Mandible, X 250. 

12. Do. Opereulum, X 85. 

13. Do. Operculum, x 50. From lat. 77° 55' N., long. 53° 1(V E, 

14. Porella l<svis, Flem. Mandible, x 250. Shetland. 

15. Poreiia from Gulf of St. Lawrence (sent as P. propinqua, Sm.). Man- 

dible, X 250. 

16. Porella rostrata, Ilincks. Mandible, X 250. Port Phillip Heads. 

17. Porella Bketiei^ Tar. proboscidea, Hincks. Mandible, x 250. Off 

Cape Mary Harmsworth. 

IS. Do, Do. Operculum, X 85. 

19. Porella lorea, Alder. Mandibles, x 250. Shetland. 

20. Do. Operculum, X 85. 

21. Escharoides Sarsii, Sin. Mandible, X 250. Off Cape Gertrude and 

Cape Flora. 

22. Do. Operculum, x 85. Do. 

23. Do. Mandible, X 250. Said to be from the Antarctic, lat. 74® 0' S., 

long. 170*^ E. ; 330 fathoms. 

24. Escharoides rosacea, Busk. Alandible, x 250. Locli Tyne, 

25. Do. Operculum, x 85. 

26. Rhamphostojiiella cosiaia, Lorenz. Operculum, x 85. Off Cape 

Gertrude and Cape Flora. 

27. Do. Mandible, x 85. 

28. Bhamphostomella plicaia, Sm. Operculum, x 85. 

29. Do. Mandible, x 85. 

30. Rhampkostomella Miaminata, Hincks. Mandible, x 85. Gulf of St. 

Lawrence. 


Plate 12 . 

Fig. 1. Bhimphostorudla costata.., Lorenz. Section showing the oral glands 
terminating near the diaphragm, x 85. From off Capo Marv 
Harmsworth. 

2. Do. Gland, X 250. Examined with j’s-immersion, 

Figs. 3 & 4. Phylactelh hbiata, Sm. Larva in ovicell, x 85. From lat. 
77® 55' 2ir., long. 53® 16' E. July 13th. 

Fig. 5. Sclmoporedh unicornis, Johnst., xS5. Free swimming larva from 
Trieste, for comparison of the size. 

6. Microporellci spaiulifem (Sm.), X 85. 

7. Smittia, Landshorovii, ffolinst., var., x 25, 

S. Retepora celhilosa (Jj.). Operculum, x 85. Off Cape Alary Harms- 
worth. 

9. Do.' Blandible, X 85. ' ■ . 

10. CeUepor a mntricosa, homm. Operculum, X 85. 

11. CeMepom incrassaiap^m. ' Operculum, x 85. ' From Greenland. 

12. Do.: YieariouS' mandible, X 85. 
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Fig. 13. Cdlepora incrcmata^ Sm. Yiearious mandible, X S5, From sniiie 
specimen as logs. 11 k 12. 

14. Do. Lateral oral mandible, x S5. From near Ydilcaek Land. 

13. Cellepora pumkosa, Busk. Mandible, x 85. Lat. 77^ d5' X., Icrg. 
55''^ 25^ E. 

16. Do. Operculum, x 85. 

17. Smittia veutricoscc (Hass.), Tar., X 25. OS* glacier behreeii Cape Flora 

and Cape Gertrude. 

15. Smitila Jae/cso-sm, nom. nor. Mandible, X 85. Lat. 77° 55' F., 

long. 55° 25' E. 

Figs. 19, 20. Smittia.kmellom oSm.). Operculum and mandible, x 85. 

Fig. 21. Do. Do. X 25. 

22. Porciia ohesa^ sp. uoy. Mandible, X 250. 

23. Do. Operculum, X 85. 

2-1:. Do., X 25. OS Elmwood. 


ObserTations on Sifllis vivq^am, Kroliii. 

By Ei)\tln’ Gtoodhicii, M.A., F.L.S. 

[Bead 7tb June, 1900.] 

(PL.iTE 13.) 

"Whilst working last winter at tlie Zoological Station in Naples, 
I found' in the tank of the large laboratory an interestiog small 
Syllid, wliich I believe to' be the vivijpara originally named 

by Krohn in 1869 (2). 

Since Krohn gave but a very brief description of bis woriix 
without figures, merely stating that in general structure it closely 
resembles Claparede’s SifUis Armandi (probably B. j^rolifera^ 
Krohn), it is by. no means easy to make certain whether we are 
really dealing with his species. The worm reaches to a length of 
2' cm,, and appears pale yellow in colour owing to the intestine, 
which is seen through the transparent and almost colourless 
body-wall (PL 13. fig, 1). ’ The. palps are joined together below 
the 'prostomium for about half th^eir length (figs, 1 A 2), The 
dorsal cirri are of considerable length, especially in the ' anterior 
region (fig. 1). As Krohn mentions, the terminal joint of the 
chmta are provided with a single hook (fig. 6). 

'Internaliy, the alimentary .canal is of quite normal structure. 
The pharynx possesses a single tooth, and nine .papilhe 'at its 
anterior end (figs. 1 3). ■ ■ 

, ' nim. JOFEB.— zooLoar, von. xxyiu...' 


8 ' 
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It is witli regard to its method of reproduction that this SylHcl 
is of peculiar interest. In all the specimens I examined (about 
twenty) either ova, or embryos in various stages of development 
were found in the coelomic cavity of the posterior region. Krolin 
briefly described this viviparous reproduction, and stated that the 
embiyos grow within the bodj-cavitT of the parent to an advanced 
stage, when they completely resemble the adult exce|)ting in 
their smaller size and lesser number of segments. According to 
this observer, they then escape by the breahing-off of the hinder 
region of the parent’s body. 

Ehlers, in his large work on the Polyehseta (1), gives an account 
of Krolin’s observations, and suggests that fertilization must take 
place by way of the nephridia. Since Krohii’s note, published 
more than 30 years ago, no confirmatory evidence has been 
given of viviparity in any Syllid, excepting for the mere mention 
of a case ineisa) by Levinsen (3). Malaguin, in fact, in 

his monograph of these Polyehseta (4), throws doubt on the 
accuracy of the observations recorded by these authors. 

The figures herewith given will, I hope, place beyond doubt 
that we have here a truly viviparous Syllid. 

In SiflUs ‘vivipara the ova are produced only in the posterior' 
tliircl of the body, where they are shed into the coeloin in com- 
paratively small numbers. Here they undergo development from 
before backwards, and as many as eighteen embryos may be 
found in one parent. The course of development seems to 
differ in no marked way from that - pursued by other Sjllids 
outside the mother. Malaquin’s figures of the stages in the 
ontogeny of JEmijllis monilicornis (4) wmuld apply almost 
equally well to SuIIh tnmpara. As the embryos grow larger 
they have some difficulty in accommodating themselves within 
the parental bodj-cavitj, 'They usually take up a longitudinal 
position, with their head directed backward, and extend along 
many segments through the incomplete septa. In fig. 1 (PL 13) 
is shown a worm the yonng of which must be almost ready to 
escape. They have fully acquired the parent’s form,' diffiering 
from it only in size. The cilia in the rectum can be seen to work 
from behind- forwards, as in the adult. , , 

We are naturally led to enquire how these embrvos are 
nourished, and how the ova fro'm which they have developed wer-e 
fertilized., , 

, '.With regard to the first. question, there can be-no doubt what- 
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exer tliat tlie yolk stored in tlie egg is not enougli to provide 
iioiirisliment sufficient for the growth of the embryos to the large 
size they attain in the body-eavity of the parent. Further food- 
material the young must derive from the mother during develop- 
ment ; and, since there is no spjecial connection of tissues between 
the two, this food would appear to be taken in either by mere 
diffusion through the general surface of the body, or by the 
month or anus. In some such way the embryos must obtain 
nourishment from the caslomic iluid of the mother. 

The second question is less easy to answer. In the first place, 
since all the specimens I found contained ova, it is just possible 
that w^e have here a case of parthenogenetic development 
Should, however, spermatozoa actually at some time penetrate to 
the cmlom and fertilize the ova, it is hy no means easy to see 
how such a process could take place. The surface of the body is 
covered with a cuticle, and it is not likely that the spermatozoa 
reach the cobIohi hy entering the . alimentary canal and boring 
their way through its wall. The only other means of access 
would appear to be the iiephridia. Now these organs, so far as 
I have seen, do not undergo any of those changes in size and 
structure at maturity, such as are known to take place in many 
allied forms. The iiephridia are delicate tubes, with a very 
narrow lumen, opening internally by a small nephrostome, and 
externally by a miiinte pore. The cilia of the nephrostome and 
of tbe canal act in such a wmy as -to force substances down the 
canal to the exterior. That spermatozoa struggle up this narrow 
and difficult path is hard to believe. 

One possibility, remains to he considered, though it must 
be admitted to be a somewhat improbable one — namely, that it is 
a case of self-impregnating hermaphroditism. A few viviparous 
hermaphrodite Poljchmtes are known, such as JS^ereis cliversicolor, 
SaJmacina Bpteri, Bud Fo7natoceros triqiieter ; and it has been 
suggested by Schroder for the first species' (7), and by de, Saint- 
Joseph for the two last (6), that in these worms self-impregoation 
occurs. 

.The evidence of hermaphroditism in S^llis vlmpam is by no 
means convincing. In sections, of the hinder segments, whilst 

MM. Mesnil and Oaullery have already suggested that in one viviparous 
:forni of the^ Cirratulid Fodecaceria cofickanm tbe developmeafe of the ova i,s 
parthenogenetic , (5). 
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ova can be seen loose in tlie body-cavitj, tlie segmental gonads 
liave in places veiy mncli tbe appearance of testes, tlie cells at 
ilie periplieiy being numerous and small ; but I have never found 
ripe spermatozoa, and the point remains doubtful. It is in tlie 
hope of inducing some observer to settle this interesting question, 
that I publish the foregoing observations. 
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EXPLANATIOxN OF PLATE 13. 

(All tlie figures are of SylliB vivi^ara^ Erohii.) 

Pig. 1 . Enlarged dorsal Tiew of an adult specimen containing sCTeral weli- 
deTeloped young. d.c,y dorsal cirri; pharynx; i, intestine; 
3 /., young. 

% Tentral riew of the head, showing the mouth {m) and palps {p.). 

3. Sketch of the pharynx in the extended condition. 

4. I entral rie w of a portion of three posterior segments containing ova 

and developing embryos, pp., parapodium ; s., septum ; i., intestine ; 
e., embryo ; do,, dorsal cirri ; 0 ., ovum. 

5. Transverse section of an adult worm, showing two embryos in the 

ccelom. w., body-wall; intestine ; ‘pp., parapodium ; y. y., young. 

6 . Distal end'Of a chceta. 
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On tlie Strncfcura of the Spermiducal Glands and Associated 
Parts in Australian Earthworms. By Geoeges-a Sweet, 
M.Sc., Melbourne Gniversity. (Communicated by Prof. 
G. B. Howes, Sec. Linn, Soc,) 

[Read 21st June, 1900.] 

(Plates 14 & 15.) 

Iis" the present somewhat unsatisfactory condition of the classifi- 
cation of the Australian earthworms, additional knowledge on 
important points in their anatomy is much needed. At the 
suggestion of Prof. Spencer, the following investigation has been 
carried out on what is one of the most constant and conspicuous 
organs in our Australian earthwoi'ms. This is the spermiducal 
gland, wdiich is characteristic without exception of the indigenous 
forms in Australia. 

Ill addition to this, the study has included the histology of the 
Tarious accessory structures and ducts associated therewith, for 
while the general macroscopic structure in these forms has been 
well described by Prof. Baldwin Spencer and Mr. J. J. Fletcher, 
the microscopic details have been comparatively unknown, 
except in the one form, Megascolide^ australis^ also described by 
Prof. Spencer And here I would acknowledge my indebtedness 
to him for allowing me the use not only of his laboratory in the 
Melbourne University, but also of his large collection' of Aus- 
tralian earthworms t and of literature thereon ; also for ' niucli 
valued assistance on many occasions. 

I, have throughout made use of the generic divisio'os given by 
Beddard in his monograph of this group, this being the most 
easy means of reference. 

The eharaeteristie genera of earthwmrms in Australia are 
MdgmooVidet^ Grgptod^ilm, Diplotr&ma^ Fletchemdrilus^ Fiporo- 
clmta^ WegmcoleOiJ^ Bigaster QntludmgBidynmg aster andP^mso- 
gaster (Fletcher)), Acanthodrilus. The 32 species examined 
include a number from Queensland,- Hew South Wales, Yictoria, 
and Tasmania. 

The m-ale reproductive' organs in these forms, as is well' known, 
consist typically, of three .parts : — (1) two pairs of testes, generally 

^ Trans. Royal Society of Victoria, vol. L pt. 1, 1888. 

,, t. The 'specimens of earthworms- described by Mr. Mefc'cher, ' were feindly 'sent 
by him to Prof. Spencer. 
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somewliat fiat Snger-iike "bodies aitselied to tlie anterior septnin 
ill segments 10 and 11. Tiiev are enclosed in a Tery delicate 
iiieiTibrane coimeeted Tvirli tlie peritoneal lining of tlie general 
boGi’-caYity. Tlie sperm niother-eells, wbicn originate by multi- 
piieatioa of tlie cells of ibis peritoneal lining, pass out into 
(2) the seminal resides or sperm-sacs. These are generally 
found iii pairs in segments 9 to 12, where they arise as ont- 
growtlis of tlie septa, enelosing a small portion of the body-cavitr« 
Here the sperm mother-cells develop so as to form by division 
the spermatozoa. These pass to the exterior by means of (3) two 
pairs of vasa deferent ia. The latter open by means of two pairs 
of miicli-folded and ciliated fuimel-sliaped structures, from the 
segments in wdiieh the testes lie, and lead back through the 
following segments to open externally by a single pair of 
openings on segment IS, in the typical Australian Oiigochaeta. 
Associated with the external openings of these vasa deferentia 
are a pair of glands, the so-called ‘‘atria’’ or “ prostates.” The 
name “ spermiducal glands,” proposed for these glands by 
Beddard, is here retained as being the most appropriate. In 
addition, there are often present near the male pore other glands 
internally, or one or more “penial setm.” 

These organs are in general constant throughout the group in 
many respects, but in detail they often vary widely in different 
species, both in structure and to a certain extent in position. 

A. MxCBOSCOPIC CilAEACTEES OF THE SPECIES. 

I. Megascolibes. 

1. M. iNTEiiMEnirs ^ {Spencer). 

Only one' pair, of testes and of rosettes is present in this species. 

Speriii-sacs are found in segments 12 and 14, 

Tlie'spermiducal glands {sp.g,^ ~2l. 14. fig. 3) are tubular in form 
ami slightly coiled : they lie transversely to the body in segment 
■ 18, their ducts opening on itS' external surface near the, 

mid-veiitral' line. The duct of the spermiducal gland is almost 
straight and very muscular. The vas deferens on each,: side {thi.) 
enters the gland-duet just ivhere the latter leaves the' gland. 

Occupying'' the .space internally, .between and'' covering: the two' 
S'perm,iducal duets, and below the nerve-cord,, is a white mass of 

Pro'C. *B'Oyai 'Society of ' Yictom,- 1892,'p.''132: C'rgpiodnhis mtermeiim 
■(Spencer). Bedard/ O'ligochsetaf p. ■492.'. 
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glandular cells, wnieli may extend through one, two. or ereii 
four segments fig. 3), or, on the other Iiand, may rarely be 
absent altogether. Tlie surface of this glandular mass has a 
mottled brown appearance, due to small patches of pigment. 
Its presence in these segments probably depends on the state of 
inatiiritj of the iaditdduai. 

2. M. TICTOEIJE - {Spencer}, 

Two pairs of testes and rosettes are present in segments 10 
and 1.1 ; the sperm-sacs are situated on the posterior wail of 
segment 9 and on the anterior wall of segment 12. Tiie spermi- 
ducal glands (hy-y.jfig.d) are long, regularly-coiled tubes occiipjiiig 
segments IS to 26,' or even 29, one coil to each segment. The 
spermiducal duct is long and mnseular, runniDg transversely in a 
double loop towards the ventral surface in segment 18, W'-bere it 
opens. The two vasa delerentia of each side remain dis- 

tinct for their whole length. They run alongside the glaiid-duct 
for some distance, and pass straight through the substance of 
the lower part of the gland, entering the gland-dnct just before 
it leaves the gland. 

3. M. ixsuLAEis t (Spencer), 

" Testes and rosettes in segments 10 and 11. 

Sperm-sacs in segment 0 (posteriorly) and segment 12, (an- 
teriorly). 

Spermidiical glands very long coiled tubes in segments I S to 
27 ; duct long, innscnlar, and but slightly carved. The two vasa 
defereiitia on each side join before reaching segment IS, and the 
single 'Vessel so formed runs in the muscular wall of the gland- 
ciuct, and so enters the duct about one-third of its length from 
the gland.' 

4. M. HOBAETEJifSIS J (Spenc^'r), 

Two pairs of testes and rosettes in segments 10 and 11. 

' Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

The speri,uiducal glands are long and coiled, extending through 
segments IS to 24 or^ 25. The muscular duct from each re- 
sembles closely , that of M, imularis^ being long and slightly 
curved. The vasa deferentia also unite,, on each' side before, they 

* ' Tree. Eoy. Soc. Vice. 1892, p. 189 : CrypfMrUm victorm, Spencer,.'. .Bed'- 
clarcl, /cc. p. 488. ' ' ' 

t ■ i&M. 1894, p. 41 : Crpptodnlus iJisuhris, 

J 1891, p. '87 : Crpptodnlws kob(irtemSf S^diicQr. , ' 
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reach the lerel of the gland, the lower part of which they traverse^ 
entering the spermidueal duct just as it leayes the gland. 

5. hi. ATTE^'EATUS * (Spencer). 

Testes and rosettes, two pairs in segments 10 and 11. 

Sperm-saes in segments 9 (posteriorly) and 12 (anterloriy). 

Spermidueal glands, are two tubular, slightly-coiled glands 
lying ti’aiisrersely in segments IS and 19, each with a short 
straiglit muscular duct. The two rasa deferentia of each side 
reiiiam separate, running up within the muscular wall of the 
sperniidiicai duct, and entering the duct as it leaves the gland. 

On each side, just behind the opening of the spermidueal duct, 
is a slightly muscular sac enclosing a long curved penial seta. 
As in M. rntermedhs, there is on the ventral surface internally, 
helow the nerve-cord and between the two spermidueal glands, 
a great mass of unicellular glands, which may occupy one to 
three segments. 

6. " M. AESTEALISt (McOoif). 

In this form,, which has been so completely described by 
Prof. Spencer, there are twm, or oecasiona,llj three, pairs of testes 
and two pairs of rosettes. 

The sperm-sacs are found .in segments 11, 12, 13, and 14, on 
the posterior wall in each case. 

The spermidueal glaiid-s are very much coiled, tubular struc- 
tures in segment IS ; the duct of each is miicli coiled above and 
straight as it passes through the body-wall, receiving as it does 
so the two vasa. deferentia. 

7. M. EOSE'rs I ■ 

Testes two pairs in segments 10 and 11 with rosettes. 

, Sperm-sacs in segment 12 on the anterior wall. 

Spermidueal glands tubular and closely coiled, either confined 
to segment 18 or extending into the segments before a.nd behind, 
f. e. 17 and 10 .(c/. fig. 5). , The duet of the gland has strongly 
iiinseular walls, and is slightly curved. • The va,sa deferentia on 
each, side do not unite, although they lie close side by side, deep 
down in the body-walL . They enter the spermidueal duct about 
halfway along its length. ■, 

y. Proc. Eoy. Soc. Tict, 1893, p. Wo: MegemoUdes attemmtusj ' S^Bneer. 
Becldard, d/,. p. 4'91. 

' t McCoy, ProdroHins Zoology of'Yictoria, Decade 1. .Spencer, Trans. Eoy. 
vSoe. WiGt, ml 1, 1888... , Beddard^c. eii. p. 405. , 

I Eroo.'Eoy. Soc, ¥ict. 1892, p.,154. Beddard, ioc. cii. p. 49L 
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S. M. TtTEEEC'CTLATFS {Flefclier), 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs on posterior wall of segment 9 and on the anterior 
wall of segment 12. 

Spermiducal glands tnhular and Terr iiincli coiled, lying trans- 
versely in segment 18. The gland-duet is long, and curved 
proximaliy into an S-shape ; it is embedded cliiefly in the body- 
wall. 

The two vasa deferentia enter each gland-duet at the same 
point at about half the length of the latter. 

On each side, lying between the spermiducal duct and the 
mid-ventral line, are a pair of small, slightly muscular sacs, eavli 
enclosiog a long, somewhat robust penial seta, which pierces the 
body-wall close to and on the inner side of the male openiog. 

IT. CUTPTODEIL-US. 

9. C. iLLAWAEEiEf {Flefclier). 

One pair of testes and of rosettes are seen in segment 11 : 
one pair of sperm-sacs also on the anterior wall of segment 12. 

The spermiducal glands are apparently somewhat long and 
straight flattened structures, lying transversely in segment IS, 
The gland-duct is short and straight, almost completely enclosed 
in the ventral body-wall, through which it rims vertically down- 
ward to open on the surface. ■ The vasa deferentia are two in 
number on each side; not one, as might be inferred from the 
presence of only one pair of testes and rosettes.' These run at 
varjiiig levels, the anterior one in, the muscle of the body-wall, 
the posterior one at its edge, until they reach the level of the 
posterior half of segment 13, when the upper one descends and 
runs alongside the longer one 'in the mu.sde-Iayer back to 
segment IS. They then join just outside the w'all of the spermi- 
ducal duct, 'and the single one thus formed runs down in the 
s'libstance of the wall to open into the ' duct close to its external 
opeoing. At the inner end of each gland-duct is' a pair of s'hort 
narrow sacs, nacreous in appearance, from the niuscle-flbres in 
their walls, and ^ each ' containing a long curved penial; seta 
(^., fig. 24). These setffi are curiously hooked near their, tips, 'and 
each opens "independently of the others, through, the body-wall, 

* 'Proc.,IiiiiiL Soo. K. S. W. 1887> p. 611 : Foto&eoiex tuherculatim (Fleteher)* 
Beddard, p. 494. 

't i&M. Tol.'iiL 1888, p. 1523. ■ Beddard, foe. p. 503,., ■ 
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Oil the inner side of, and sometiines sliglitlr beliind tlie male 
pores, and not tbrougli tlieiii as Mr. Fletcher lias suggested. 


10. CETPTOBParxs cooEAyiE:N’‘sis ^ (Spencer). 

Two pairs of testes and of rosettes in segments 10 and 11. 

Sperni-saes in segments 7, S, 9, and 12. Those in segments 
7 and S appear to he sometimes absent in specimens otherwise 
similar. In segments 10 and 11 the testes are not visible as 
distinct structures from the so-called sperm-sacs, but are seen in 
section to be simply much denser parts of the ventral portion 
of these sacs, immecliatelj in front of each of the rosettes, which 
are^ also enclosed wdthin the sac, and surrounded by developing 
sperm (cif. fig, 15). These sacs in segments 10 and 11 thus 
appear to correspond to what Beddard has termed sperm-reser- 
voirs.” In segments 10 and 11 the sperm-reservoirs, and in 
segment 12 the sperm-sacs, form complete rings around the 
alimentary canal, those in segment 10 being much larger and 
less definite in shape than the others. 

The si)eriiiiducal glands are hilohed or fiat, both varieties 
occurring in a single individual. Each giand-duct is short and 
thick, and receives at half its length the two vasa defereotia 
which have distinct openings into it, on opposite sides of the 
duct. 


III. Diploteema. 

11. I). PRAGiLis t (Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

One pair of sperm- sacs on the anterior wall of segment 12. 

The sperini ducal glands are long, coiled tubes extending 
through segments 15 to 25, and opening as usual in segment 18 
(cf, fig- 6). The posterior end of the gland is turned back through 
four or five segments. The gland-duct is somew^bat less mus- 
cular than usual, and runs straight down to the surface, where 
it opens. , The two vasa defei'entia on each side remain distinct 
imtil they reach the level of segment 17, when they join and 
open to the exterior in segment 18 in front of and quite distinct 
from the , spermiducal duct. .On.the' internal surface of' the 
ventral body-wall in segments 16 to 22, between' the spermidueal 

“ Descriptions of Australian Earthworms/* Tart 1. Proc. Boy. Soc. Yict. 
toL siii. pt. 1. 

't lUd. Tol. xiii. pt. 1. 
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ducts, is a glandular mass divided off into groups transversely 
bj tlie septa, and supporting tlie nerve-cord. On tlie iiiBer 
side o£ each spermiducal duct there are also a pair of slightly 
inuseuiar sacs, each enclosing a curved penial seta. These open 
quite independently o£ each other and of the gland-duct, on the 
inner or ventral side of the latter* 

IT. ELETCHEnonsixus. 

12. P. rxicus (Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-saes in segmeats 9 and 10 (posteriorly) and 11, 12, and 
13 (anteriorly). The gonads and rosettes appear distinct from 
the sperm-sacs in segments 10 and 11. 

The spermidacal glands fig. 2) are long tubular structures, 
lying transversely in segment IS, with the distal end soiiiewTiat 
coiled. Towards the mid-ventral line the tube becames smaller 
and nacreous, marking the region of the duct, which then 
suddenly sw^ells out, forming a well-marked muscular bulbus, 
straight through the centre of which runs the duct. Into this 
duct, at the level of the nerve-cord, there opens on each side 
a single vas deferens, which arises anterior by the union of 
the two ducts which leave the two rosettes. The ventral end of 
the sac passes beneath the nerve-cord and the longitudinal muscie- 
band, and meets its fellow of the opposite. side in the .mid-ventral 
line. Here they unite and form a strongly muscular duct, wdiich 
runs vertically downward and .slightly forward to open on a papilla 
in the mid-ventral line of segment IS. It is possible that this 
common part may be partially protrusible. 

T. Dipoeoch-Eta. 

13. D. CopejLAKdi t (Spencer). 

Two pairs, of testes and rosettes in segments 10 and 11. 

Speriii-saeS' in segments 9 (posteriorly) .and 11 and 12 (an- 
teriorly). 

Spermiducal glands are long, coiled tubular structures, and 
may extend through segments 17 'to 23, though sometimes less'. 

Proc. ' liinii. Soc. S. W. iii, (2) 1889, p. 1540: Cryptodrikts 
Fletcher, 'IMd. iy. (2) 1890, p. '990: Cryptodnius purpureus' (Fletcher). 
Beddard, p. 481. 

, t Proc. Boy. So'o. Yict. 1892, p, 3 : Ferkheta Cop€la7idi (Spencer). BecMarcl, 
kc. cit, p. 442. ' ■ ■ 



116 


MISS a. SWEET- 0:^■■ the spebmibucal 


Tlie two vasa defereiitia of eacti side remain quite distinct, 
thongli dose together after segment 18. Tliej enter fhe spermi- 
diical duct, wbicli is curred into a U-sbape, near its external 
opening on segment IS. Close bj, and on the inner side of 
eacli duct, and only visible under the microscope, are a pair of 
SEiiali and ibia sacs, eacb containing two (or sometimes three) 
very fine, siiiootb, and slightly curved penial setss, which open 
into the termination of the spermiducal duct by definite tubes 
lined with columnar cells. 

14. B. Bakebi {Fletcher). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and, 12 (anteriorly). 

Spermidaeal glands are tubular, somewhat coiled, and extend 
through four segments, 18 to 21 (fig. 1). The gland-duct is 
long and slightly curved, and very muscular. On the inner side 
of each duct is a pair of small sacs, each 'Containiiig a penial seta 
surrounded by muscle-fibres. The division between the gland 
and the duct is more sharply marked than usual. The two vasa 
deferentia of each side join at the level of the prostate just 
before they enter the muscular wall of the duct, and so open 
into the duet' itself at about half its- length. Into the last 
portion of the spermiducal duct open by a pair of ' well-defined 
tubes the two penial setce, which are stouter than in I). Co])e- 
landi. 

TI. Megascolex. 

Id. M. Beexchi t 

Two pairs of testes and rosettes in segments 10 and 11. 

Speini-gaes in segment 9 (posteriorly) and segment 12 (ante- 
riorly). 

The spermiducal glands are flattened' and bilobed, and are 
situated in segments '18 -and 19, one lobe in each (fig. 8), The 
wBo-Ie surface ,of , the' gland is divided up into irregular or 
.polyhedral areas, which,- as will 'be seen later, ■ correspond with 
certain points of iuternal- structure. The septum separating 
'segments 18 and 19 is ■ eo.ntmued between .the two lobes -o.f the 
gland, and i'S pierced by the 'branch, of the duct- on its. way- to the^ 
-main gland-duct*, The main '.gland-duct, which kin segment .18,. 

- 'Proc." Line. Soc. IJ?. S. W. .iL 1887, p. 616: Ferichcsta Baheri (S’iefceher). 
Bed'dard, te cit p. 440. 

.- ■ t Pi'o-c. E.. 8. Viet. 1892, p. 9': Berichetu FrencU '^^^mmt), . B6d.dard, .foe, 
eit. p. 37,9. "A. . ". 
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is formed bj tlie union of two ducts, one from eacli lole^ Tlie 
two vasa deferenfia of eacti side unite in segment 13 to form 
one, wliicli is larger in proportion tliaii usoal. This enters the 
speriBiducai duct just at tlie union of its two main branches* 

16. Tf. PiELBEui (Spencer), 

A pair of rosettes in segment 11 are seen to be enclosed withia 
a large roembraiious sae, in wliicli, however, there was no indica- 
tion of a testis. 

•Sperm-sacs in segment 12 are mushroom-shaped, and attaelied 
to the anterior wall by a definite stalk. In two specimens 
examined each sac wms found to be filled with G-regarines* 

The spermidueal glands are situated in segments 17 and IS ; 
the? are bilobed, one lobe in each segment (fig. 14). Occasionally 
a tendency to division into three lobes was seen in tlie larger and 
bifid character of the posterior lobe. The anterior is usually the 
smaller, and is often only united to the posterior one at the base 
by the branches of the gland-duct ; while in other iodiyidiials 
again the gland is merely bifid, and confined to one segment. 
The surface of this gland, as in M, Frenchi^ is divided up into 
numerous polygonal areas. The gland-duct is well marked, 
almost straight, and strongly muscular. As it passes down 
towards the ventral surface it curves slightly and enters a large 
hyaline muscular bulbus (fig. 14), within which the duct makes 
a double U-loop. The single vas deferens enters' the muscular 
sac, and runs backwards and then alongside and behind the 
spermidueal duct, curving with it. The vas deferene joins the 
duct just after, the latter has finally curved, to pas,3 vertically 
downward to the external opening on segment IS. From its 
appearance, this last part of the ■ spermidueal duct is probably 
protrusible. In one specimen, in which there wns no prostate 
on one side, the' vas, deferens of that side simply ran straight to the 
surface in segment 18 without any increase of muscular fibres. 

17. M. TASMAKICA t {Spencer), 

Two pairs of testes and rosettes in segments 10 and 11. The' 
testes are large and 'finger-like. ' 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly)., 

' Spermidueal glands distinctly bilobed in segments' 17 'and "IS ; 
'one lobe in each segment. In some individuals polygonal .areas 

', , *' Proc. B. S. Tict. 1.S92, p-lD'*. Pench<sta FieMeri (Spencer). Beddarcl", ke,' 
cit. 'p. 379, ' ■ 

t Mid, 1894, p. 47 : Ferichesia tammiea (Spencer). 



118 


mss a. SWEET on the SPESillDUGAL 


were visible on tlie surface. The spermidiical duct is large 
though not always very long, and is muscular. It receives one 
main branch from each lobe, the main duct lying in and opening 
oil segment IS. The vasa deferentia, two on each side, are very 
large in proportion to the size of the animal. They run close 
side by side just embedded in the body-wall until, in segment 12, 
those on the right side unite, wdhle those on the left do not 
unite till segment 14. They enter the spei^miducal duct close to 
the union of the branches from the two lobes. 

18. M. Hooaii^ 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in usual positions in segments 9 and 12. 

Spermidueal gland in segment lS,bilobed and small ; the surhiee 
appears smooth, without any markings. The duct is straight, or 
may he slightly curved, and is strongly muscular. The vasa 
deferentia, two on each side, enter the spermidueal duct close 
side by side, at about half its length. 

19. M. Benbti t 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 

Spermidueal glands in segments 18 and 19, may be flattened 
with but the smallest indication of a second lobe, or they may he 
clearly divided into two lobes (fig. 9). The surface of the gland is 
sometimes very much grooved, though not in any regular fashion, 
and having no relation to internal structure. The duct is single, 
i. e, it does not branch outside the gland-substance; it is long 
and curved into almost an S-sbape in some eases, and at others 
forming three or four loops. The two vasa deferentia of each 
side remain quite distinct and enter the spermidueal duct side by 
side, just where it leaves the gland. 

20. M. DORSALIS t 

Two pairs of testes and rosettes in segments 10 and 11, both 
testes and rosettes being very large. 

Troc, E. S. Tiot. 1892, p. 6 : J^erickmta Hoggii (Spencer). Beddard, he. ciL 
p.379. 

t (Spencer). Beddard, aV. p. 380. 

f Broc. Linn. Soc. AN. S. W. vol, il. 1887, p. 618: Ihnchmta dorm^s 
(Fletcher). Beddard, loa, cit, p. 376. ^ 
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Sperm-sacs are conspicuous globular bodies in segments 9 
(posteriorly) and 11 and 12 (anteriorly). 

Tiie spermidueal glands vary in position, and to a certain 
extent in shape. In one individual each was distinctly tubular, 
occupying segments 18 and 19, the wider portion in segment 
19 being coiled. In tliis also the duct was very short, and coni“ 
pletely embedded in the body-wall. In a second individual, 
the gland was much wider in proportion to its length, and 
appeared at first as a single flat elongated body in segments 18, 
19, and 20, the duct forming a double-U curve. In the third speci- 
men (fig. 10) the gland appears as a wide fiat tube in segments 
18, 19, 20 and 21 ; slightly curved in the first and last segments. 
The duct in this case was very short. The surfaces of the glands 
in the first and second individuals were quite smooth, apart from 
grooves incidental to curving. But in the third individual, 
the gland clearly showed an irregular division of the surface 
into areas exactly similar to those on the gland of M, Fr'enclii. 
The two vasa deferentia of each side enter the gland-duct on 
opposite sides at half its length from the exterior. The external 
opening is situated on a very strongly-marked papilla. In this 
papilla are situated two distinct sets of glands connected with the 
external openings. 

21. M. BiTBRA=^ (Spencer), 

Testes and rosettes, two pairs in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 and 14 
(anteidorly). 

Spermidueal glands bilobed, lying entirely in segment IS, the 
posterior wall of which is pushed back. The spermidueal duct 
is long and coils slightly as it leayes the gland. The two vasa 
deferentia of each side unite about segment 13 to form one on 
each side, which runs up the wall of the spermidueal duet 
and enters it just inside the gland. 

22. M. MixoBt (Spencer). 

Segments 10 and 11 are occupied by what appear to be large 
sperm- sacs filled with masses of developing sx>erin, At the base 
of those near the nerve-cord on each side is a small spherical, 

^ Proc, E. S. Viet. 1892, p. 8 : Perichesta rubra (Spencer). Beddard, he, cit, 
p. 379. 

* ^ t “ Descriptions of Australian Earthworms,” Pt. 1. Proe. E. S. Viet, voi xiii. 

pt. 1. 
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denser and more compact portion, wbieli probably represents tbe 
true testis. Tbe rosettes, tbougli covered with sperm, were not 
seen to be included in tbe membrane enclosing the testes — tbougli 
in other respects these agree with the sperm-reservoirs of 
Eeddard. 

The true sperm-sacs are very compact saccular structures in 
segments 9 (posteriorly) and 12 (anteriorly), and sometimes in 
13 (anteriorly), those in segment 12 being the least saccular of 
the three. 

The spermiducal glands are bilohed, or sometimes merely flat, 
and hihd structures in segment 18, the anterior wall of whicli 
becomes somewhat pushed out of position. The duct is small 
and S-shaped, and less muscular than usual. The vasa deferent la 
unite ill segment 12 to form one on each side, which enters the 
spermidncal duct as it leaves the gland. 

28. M. iiS'TERMEDiTTS (Spenodp). 

As in Jf. mmor, though even to a more marked extent, 
the sperm-reservoirs are developed one on each side in segments 
10 and 11, enclosing masses of developing sperm. The testes 
and rosettes, the latter of which are distinctly Maltese-cross ” 
in shape, are enclosed in the same membrane. In both segments 
each reservoir (c/1 fig. 15; is divided off into two parts, the larger 
ventral part enclosing testis and rosette. The sejituin between 
segments 8 and 9 is lost, being merely represented by a few 
fibrous cords. Occasionally also, that between segments 9 and 10 
is absent, in which case the sperm-reservoir of segment 10 is 
lost, the rosette alone being present. The sperm-sac usually 
found on tbe posterior wall of segment 9 is absent; a pair is 
present in segment 12 (anteriorly). 

The spermiducal gland appears to be generally bilobed, with 
a strongly-marked U-shaped duct, the whole lying in segment IS. 
In one individual the gland on one side wms flattened and 
irregular in shape, showing only a slight division into two parts. 
The duct was coiled, and the two vasa deferentia of that side 
opened into the duct a little wmy from the gland. On the other 
side the gland was absent, and the two vasa deferentia united in 
segment 18 and formed, with the addition of a thick wall of 
muscle-fibres, a duct corresponding in size and position with that 
on the. other side. , 

“ Descriptions of Australian Ear thw'oms/’1?t I. Proc, E. S.Yict. voL xiiL 
pt 1.' ^ 
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24. M. Illiugei'^* (Spencer), 

Two pairs of testes and rosettes as usual in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly). 
Spermidueal glands are bdobed and flattened, and wrap round 
the alimentary canal ; tbeir ducts are short but S- shaped. 

The two vasa deferentia of each side unite only as they reash 
the level of the spermidueal duct. The single vessel thus formed 
enters the wall of the duct, and runs up in it, uniting with the 
gland-duct just as it emerges from the gland. 

YII. Digaster. 

25. D. ARMIFERA t {Fletcher), 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm- sacs in segments 9 (posteriorly) and 12 (anteriorly). 
In one individual the whole of the segments 10 and 11 was filled 
with masses of developing sperm in which the rosettes were 
embedded. No definite membrane enclosed the mass, nor could 
any special representative of a testis be found, even in section ; 
but it may probably be regarded as a sperm-reservoir. The size 
of the true sperm-sac in segment 12 is quite abnormal, and has 
almost completely closed up segment 13 by the pushing hach of 
its anterior wall. The blood-vessels in this segment were also 
unusually large. In one specimen sperm-sacs were also present 
in segments 14 and 15 (anteriorly). 

The spermidueal glands are present in segments 17, 18, and 19^ 
or sometimes only in segment 18, which is then much extended. 
The glands are lohate, usually with three lobes more or less divided 
off. The whole surface is distinctly marked off into similar irre- 
gular areas to those seen in MegascoUir Frenchi, The gland-duct 
is comparatively large and long, and is slightly curved (fig. 13). 
The two vasa deferentia of each side run very close together in the 
body-wall, and enter the spermidueal duct just after it leaves 
the gland. 

Lying posterior to the gland-duct are two narrow sacs with 
slightly muscular walls. Each of these contains two well-marked 
penial set^e in a well-marked sheath. Each is carved and long, 
and is ornamented near the tip with numerous little short spines, 
as described by Mr. Eieteher, ending in a chelate point. The 

* “ Descriptions of Anstralian Earthworms.” Proc. E. S. Tic. voL xiii pt 1. 
t ' Proo. Linn. Soc. N. 8, W. i. (2). 1887, p. 947. ■ Beddard, kc.oit p. 486. 
LINN.' JOURN.---ZOOLOGT, TOL. XXTIII. ■’ ' ' '9, ' 
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setsB reach the surface through a small duct opening into the 
spermiducal duct just before that duct reaches the external 
opening. 

26 . D. GATis'DAHEKSis {Spencer). 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs large in segments 9 (posteriorly) and 11 and 12 
(anteriorly). Spermiducal glands in segment 18 are small and 
flat. The duct is small and short, running straight down to the 
external opening on 18. The two vasa deferentia on one side 
join to form one duct near the gland. Those on the other side 
apparently remain distinct. In each case they traverse the 
substance of the spermiducal gland and run down inside the wall 
of the duet, with which they unite halfway to the exterior. 

27. B. MiiroE t 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs in segments 9 (posteriorly) and 12 (anteriorly) — 
in one specimen in segments 9 and 11. In segments 10 and 11 
in the first specimen, the testes and rosettes were enclosed in 
true sperm-reservoirs. 

The spermiducal gland is completely bilobed and not flattened : 
the duct is formed by the union of a branch from each half. 
The vasa deferentia, two on each side, having remained separate 
through their whole length, pass straight through the substance 
of the lower part of the anterior lobe of the spermiducal gland 
before entering the duct of that branch just before it unites with 
its fellow from the posterior lobe. 

28. B. BEXTOTEUsI {Speneer), 

One pair of testes in segment 10, and two pairs of rosettes 
in segments 10 and 11. The anterior rosettes are very small 
indeed. 

Sperm-sacs in segment 12 (anteriorly). 

Spermiducal glands larger than in D, paijndaliemis, flattened 
and slightly hilohed. The duct is small and less muscular than 
usual, and runs straight into the body-wall. The two vasa 

Descriptions of Australian Earthworms,” Proc. E. S, Yict. vol. xiii. pt. 1. 

t Ibid. pt. 1, Proc. B. S. Vici vol. xiii, pt. 1. 

j: Ibid,[ pt. 1, Proc. B. S. Yict. vol. xiii, pt. 1. 
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^eferentia of eacli side remain quite distinct, and enter tiie 
spermiducal duct as it leaves tlie gland. 

29. D. sTiiTATiCA ^ (Fletcher)^ 

Two pairs of testes and rosettes in segments 10 and 11. 

Sperm-sacs are racemose structures in segments 9 (posteriorly) 
and 12 (anteriorly). This differs considerably from the original 
description, w^liere the structures in segments 9 and 12 are called 
testes and described as “ smooth and white bodies drawn out 
above into digitate processes tapering into fine points,’* while no 
sperm-sacs were mentioned whatever. 

The organs in segnients 9 and 12, here called sperm-sacs, and 
which have both the position and appearance of those structures 
in other forms, are conspicuous, white, and greatly iiiammillated. 
Also there are distinct digitate though small testes in their 
normal positions on the anterior wall of segments 10 and 11. 

Spermiducal glands are bilobed and large. The duct is short 
and muscular, and embedded in the hody-walL The two vasa 
deferentia of each side enter the spermiducal duct as it leaves 
the gland. 

80. D. EXCATATAt (Fletcher). 

In one specimen, testes and rosettes were present in segments 
10 and 11. 

The sperm-sacs were grape-like, in segments 9 (posteriorly) 
and 12 (anteriorly). 

In this the spermiducal gland consisted of a long tubular 
structure, the anterior part lying in segment 18, considerably 
larger and flatter than the posterior part which extended hack in 
segments 18 and 19. The duct leaves the gland at the beginning 
of the tube and is short, running down obliquely to open on the 
surface. The duct is less muscular than usual, and into it at 
the base of the gland opens the single vas deferens formed by 
the union on each side of the two vasa deferentia. On the inner 
side of the duet and opening into its lower portion are two 
■slightly muscular seta-sacs, each containing one long seta. 

In a second specimen there was no appearance of testes as 
•distinct from tbe sperm -reservoirs, which occupied segments 10 

* Proo. Linn. Soe. N.S.W. voL i. (2) p. 558: FU'i/mogaster sylmtiea 
(Pletclier). Beddard, p. 487. 

t I&id. vol. ii. (2) p. 888 : Ferissogmter excamta (Pletclier), Beddard,lo(?. 
■.a'Ap. 486. 
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and 11 and enclosed tke rosettes. Tke spermiducai gland was- 
of a constant width throughout. 

A third individual resembled the second in every respect^ 
except that on one side the spermiducai gland was turned for- 
ward, lying in segment 18 entirely. As will be seen later, tliiS' 
differs somewhat from the original description. Around the 
spermiducai duct the body-wall is much thickened owing to the 
presence in it of groups of long unicellular glands, whose ducts- 
open in groups on the surface around the male opening. 

31. D. QUEEKSLAKDICA (Fleteker). 

Two pairs of testes and rosettes in segments 10 and 11<. 
Sperm-sacs very small in segments 11 and 12 (anteriorly). The 
spermiducai gland is flat in some specimens and well-developed 
(PL 14. fig. 11), while in others it appears to be either very small 
and tubular (fig. 12), or absent altogether, as in six specimens 
of those examined. In one of these specimens neither sperm-sacs 
nor testes could he seen, probably pointing to its immature 
condition. The two vasa deferentia, which along their length 
are separated by a short distance, enter the gland-duct quite' 
separately at about dialf its length. 

VIII. Acakthodeilus. 

32. A, SX3DKEYEKSIS (Metc7ier), 

One pair of rosettes in segment 11. Masses of sperm in 
segments 11 and 12, the first probably representing a sperm- 
reservoir, and the second sperm-sacs. ISTotliing comparable to a 
testis could be seen. The single vas deferens of each side runs 
back along tbe edge of the body-wall, and opens independently of 
the spermiducai glands on segment 18. 

The spermiducai glands (sp.y., PL 14. fig. 7) are two pairs of 
long, coiled tubular structures, one pair opening to the surface in 
segment 17, and the other in segment 19. Both extend back as far 
as segment 26. The muscular duct -of each gland extends from its 
external opening hack through . about 1| segments, and' then 
passes "into; the second region 'which extends through another 3| 
segments, while the most distal glandular region is found in tlie 
last three of these segments. ; The glands lie near the nerve-cord' 
on each, side, passing through the ventral opening ' in the septa 
with the nerve-cord and ventral blood-vessel. 

Proc, Xmn. Soc. 15^, 8. W,wol.;iii. .(2)'p. 1529; Perissogaster. qmendandum 
(Hetoher). BeddarcT, foe?, at p. 485. 
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B. G-ENEBAIi Macboscopio Featfbes. 

I. Testes mid S^erm-sacs. 

Tiie position of tlie testes in segments 10 and 11 appears 
nearly constant thronglioiit the Australian genera. Occasionally 
we find that there is but one pair of testes, in which case it is 
situated in segment 11, e. g. Grijiytodrilus illawarns and 3£ejasco- 
lides mtermedius^ or rarely in segment 10 as in Digaster brunneiis. 
Barely less than two pairs of rosettes are present, e. g. Megaseole^r 
Wielderi^ Oryptodrilus illawarrce^ and Megascolides intermedins \ 
though the anterior pair may be very small (e.y. in Digaster 
hrunmus). Very often, as in Megaseolex iniermediusy M. minor y 
Digaster minoTy and Cryptodrilus eooraniensisy the testes or 
rosettes, or both, are enclosed within sperm-reservoirs. There 
is, when present, one of these structures on each side in contrast 
to the median position of the typical sperm-reservoirs ” to which 
the name was originally given by Beddard. Bach reservoir may 
or may not be divided by a connective-tissue septum into two or 
more chambers (cf.s.r. PL 14. fig. 15), the ventral of which is larger 
and contains the rosette (n), and also the denser, more compact, 
and more dai'idy-staining portion, which represents the testis in 
such cases except in Digaster armiferay where it is absent. The 
rosette is, rarely, not enclosed in this sac, when it is present, as 
in Megaseolex minor ; but since it nevertheless contains the 

testis,” it may be regarded as answering to Beddard’ s definition 
of a ‘‘sperm-reservoir” as a sac enclosing the gonads and the 
rosettes. The true sperm-sacs are usually found on the posterior 
wall of segment 9, and on the anterior wall of segment 12. In 
addition to this, there is sometimes a pair of true sperm-sacs in 
segment 11, e, g. y in Digaster gayndaJiensisy Diporochcet a Cope-- 
landiy and Megaseolex dorsalis. Sometimes that in segment 12 
only may be present, as in Digaster brim item, Megaseolex ■ 
Melderiy Gryptodrilm illawarrce, Diplotrema fragiliSy and Megas-^ 
colides Toseus. In other forms, that in segment 9 may be 
absent, and present in segments 11 and 12, e. g. Digaster 
gneemlandica. In Megaseolex rubra they are found in segments 
9, 10, and 14; in Megascolides australis in 11, 12, 13, and 14 ; 
in Megascolides intermedins in 12 and 14 ; in Digaster armifera 
in 9, 12, 14, and 15 ; and in Dleteherodrilm unieus iii segments 
:9, 10, 11, 12, and 13* Those occurring in segments 9 and 10 
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are attached to the posterior wall of the segment, and those in 
segments behind 10 to the anterior wall of the segment. These 
sperm-sacs vary in form as well as in position. Sometimes they 
form definitely shaped masses enclosed in a firm membrane. In 
this case, they are simply lobed or mammillated, or form a ring 
around the alimentary canal. At other times they are much 
looser, racemose structures, when the investing membrane is 
easily broken. Again, the whole cavity of the segment may 
be completely filled by a mass of seminal cells, obliterating 
the cavity of the succeeding segments by backward pushing of the 
septum . In several instances Beddard has cast doubt on the 
character of the sacs in segments IB and 14 when so existing, 
preferring to regard them as egg-sacs rather than sperm-sacs as 
described. In no species which I have examined has there been 
any sign of ova in such a position, these sacs invariably containing 
developing sperm. 


IL Sjpenniducal Glands. 

These are usually found in segment 18 and sometimes in 
contiguous segments, only very rarely extending in front of 
segment 18. The two main types of external form are tubular 
and lobate (including flat and undivided forms). 

(1) Tubular These lie either transversely to the 

body, when they are generally confined to segment 18 ; hut in 
some species they may, when mature, extend as far back as 
segment 26, They are usually slightly coiled, but in some cases, 
e. g., Megascolides roseus and M. australis^ they are twisted into 
an almost inextricable mass, lying in segment 18. They are 
characteristic of the following genera: — Megascolides, Grupto- 
drilm (partly), FletcJierodrilus, Dijporochmta, and Acanthodrilm. 
With regard to Big aster, it will be noted that the two species 
D. eascavata and D. queenslandica a.T& somewhat different from 
the remainder of the genus, more especially the former species. 
They hare been described as bilobed, with a flattened lobe 
anteriorly and a long tubular' portion posteriorly. In the 
specimens of B. esecamta examined by me only tabular “ pro- 
states” have been seen, thongh in one individual a band of 
connective-tissue in the position described for the gland-duet 
might possibly be mistaken for a duet. It, however, does not 
contain any duet whatever, the true gland-duet leaving the 



GLANDS OF ATJSTEALIAl?r EABTHWOEMS. 


127 


front end of tlie tubular gland. In B. qiieendandiGa^ as before 
stated, tbe majority of specimens have no spermiducal gland ; in 
others it is a small, shortened, flattened tube (fig. 12), while yet 
another has a large well- developed flattened single lobe (fig. 11). 
In Cry'ptodrilm illaimTTm the gland forms, as will be seen later, 
a transitional stage between such a tubular gland as that of Biplo- 
trema fragilis and the second group of forms. In AccmtJiodrilm 
Sydney ensis^ as is typical of the genus, there are two pairs of 
tubular prostates lying longitudinally. The first pair open on 
segment 17, and the second pair on segment 19, and both run 
backwards, coiling somewhat as they go, as far as segment 26. 

(2) The Ldbate Glands, including single-lobed, bilohed, and 
trilobed forms, are characteristic of the remaining genera, viz., 
Megascolex Bigaster (excluding D. qweenslandica and Z). exca- 
vata), and Crygiodrilus. 

Among these, the external form of the gland in Megaseolex 
dorsalis would suggest the possibility of its being an inter- 
mediate condition between the tubular and lobate forms^ as also 
that of Gryptodriltis illaioarrce (vide infra). These glands usually 
occupy but one segment, that in which they open, 18 j but often 
the posterior lobe is found in segment 19 separated from the 
anterior lobe by tbe septum between these two segments. 

III. Ducts (Vasa Deferentia and Spermiducal Ducts). 

There is a certain amount of variation in the arrangement of 
each of these ducts, and in their relations one to the other. 

(1) The Bpermiducal Buct> — The main part of the duct, 
which is usually well supplied with circular muscles, both in the 
lobate and tubular forms, may he — (1) short and straight or hut 
slightly curved : e. g., Megascolex iasnianica, Jf. Moggii, Biporo- 
climta Oopelandi, Oryptodrilus cooraniemis, Megascolides inter-- 
medim, M* attenuatiis^ Digaster minor ; occasionally being 
confined entirely within the body-wall, Digaster hrunneus, 
D. gayndaliensis from Queensland, and Gryptodriltis illatmrrm. 
(2) It may be long and more or less curved, sometimes but 
slightly, as in Megascolides roseus, Jf. victotHie, JZ. insidaris^ 
M, Tiohartensis, Megascolex rubra, s^^Diporochmta Daheri-, at 
other times it is much longer, forming a U-shaped loop, e. g. 
Megascolex intermedins, or, again, forming a double loop as in 
Megascolex dorsalis and M, Dendyi^ &c. (8) In the lobate forms 
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tlie naain duct may either (a) leave the substance ol the gland 
before the branches from the separate lobes have united, as in 
Megascolew Brenclii ; or (h) it may leave the gland as a single 
duct, as in the great majority of cases, e. g., Megascolew Bendgi, 
J/. tasmanica^ or Bigaster armifera. 

Another variation connected with the spermidiical duct is in 
the presence of a muscular swelling or bulbus on each side in 
Megascolex Bielderi and Bletclierodrilus unicus. In the latter it 
partakes more of the nature of a sw''elling caused by an enormous 
and somewhat sudden thickening of the muscular layer of the 
duct-wall, straight through which the duct runs on its way to 
join its fellow of the opposite side, and open to the surface. In 
Megmcolex Melderi^ however, it is different. The hulbus is almost 
spherical (wA,, PL 14. hg. 14), and similar in size to that in 
F. unicm. The duct is sharply bent just before it enters the 
side of the bulbus, which it does obliquely. *Within the bulbus 
the duct makes a complete coil, the vas deferens accompanying 
it until it opens into the duct a short distance from the external 
opening. 

(2) Vasa deferential — In accordance with the usual presence 
of two pairs of rosettes, there are generally two pairs of vasa 
deferentia, Even when the second pair of rosettes is absent, 
the two vasa deferentia are usually present on each side. Earely 
there may be only one pair of vasa deferentia, e. g., Megascolides 
intermedim and Megascolex Fielderi. They may join when there 
are two on each side as soon as possible after the llth segment, 
Le. in the 12th, e. g., Megascolex tasmanica^ Jf. minor; or they 
may unite in the 13th or 14th segments, not always at the same 
level on the two sides, o. g.. Fief eher odrilus imicus, Megascolex 
Frenehl, M- rulra. They may join just before they reaeli, the 
spermiducal duet, as in Megascolides insuIark^ M^ hohartemis, 
Orgptodrilus illawarrm^ Biplotremafragilis^ Biporochmta Bakeri^ 
Megmcolex Illidgei^ Bigaster gagndahensis, D. excamfa ; or they 
may join as they enter the duct, e. g., Megascolides atteMuaim, 
M- ' australis,^ Jf. tnhermlatm^ Biporoclimta Copelandi, Megascolex 
Soggii^M. Bendy% Jf. intermedius, Bigaster armifera, D. syP 
mUca, B, minor, D. hrmneus; or they may open into the duct 
quite independently of each other, <9. ^., on opposite sides of the 
duct— such are Megascolides mctoriw, Md rosem, Gryptodrilm 
Gooraniemis, Megascolex dorsalis, Bigaster gueenslandica. 
Variations in the relations of the spermiducal durf to the vasa 
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‘deferentia fall into four groups. (1) Those forms in wliieli they 
unite just where the gland-duct leayes the gland, e. g., Megascolex 
tasmanica, M. Dendyi^ Jf. rubra^ M, minor ^ M, intermedim^ M* 
IlUdgei^ Megascolides intermedins^ M, atfennatus, Digasfer armi- 
fera^ D» eoccamta^ D. minor ^ D, brnnneus^ and D, sgloatica. 
Sometimes the vasa deferentia traverse the siihstanee of the 
lower part of the spermiducal gland before they join the 
gland-tube, e.y., in Digaster minor^ Megascolides victorice^ M» 
Iwhartensis, and Megascolex ruhra. (2) Those in which the 
vasa deferentia enter the gland-duct at some point along the 
length of the latter : e. g., Megascolex Frenchi, M, Fielderi (|), 
M. dorsalis (|), ilf. tasmanica^ M. FLoggii^ M. Dendyi (|), Diporo^ 
cJixta Copelandi (|), D. Balceri (|), Fletckerodrilns unicus (|), 
Megascolides insularis (g), M, australis^ Jf. roseus (|), M. tuber- 
eulatus^ and Digaster gueenslandica^ 2). gayndaliensis^ and 
Oryptodrilus cooraoiiemis, (3) Those forms in which they join 
just before the external opening, or they may even open together 
on the surface, e. g., Gryptodrilus illaioarrcs, and sometimes 
DiporoolicBta Copelandi, (4) Those in which the vasa deferentia 
open quite independently of the spermiducal openings, e. g. 
Diplotrema fragilis — in front, but on the same segment ; and in 
Acantliodrilus sydneyensis^ on di:Kerent segments. 

It will be seen from the examples given in the second group, 
that there are several exceptions among these Australian forms 
to the statemeut made by Beddard that the vasa deferentia enter 
the gland-duct at its commencement in the Perichastidae. 

Associated with these ducts are to be seen, in certain genera 
and species, penial setse. These are usually situated two on the 
inner side of each spermiducal duct. They ax'e enclosed in a 
sheath within slightly muscular sacs — usually each sac only 
contains one seta, in Megascolides aUenuatus (one on each 
side of the body), M. tubercmlatus^ Gryptodrilus illawarrcB, Di- 
poroclimta Baheri ; but sometimes there may be two or even 
more in each sac, m DiporocliMa Copelandi and Digaster 
armifera. These setse may open by definite ducts into the cavity 
of the spermiducal duct and so reach the surface, in. Dipo- 
roohmta Baheri^ D. Copelandi^ and Digaster armifera. At other 
times they simply protrude straight through the body-wall, in- 
dependently of the duct, e. g., Diplotrema fragilis^ Megascolides 
tuberenlatus^ Gryptodrilus illawarr<B, They are larger than usual 
in Megmeolides tuber culat'us^ Diporochmta Baheri^ and Digaster 
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armifera^ and tHnuer than usual in DipoTocli<dta Oopehndi, In 
all, except Crj/pfodrilus illaivarrcB and Dipaster armifera, they 
are smooth and slightly curved. In Q. illawarrcB (PL 15. fig. 24) 
they are curiously Lent hack or recurved near the tip ; while in 
Digaster armifera (as already described by Mr. Fletcher) the tip 
is beset with five spines, and ends in a double chelate joint 

0. Histology. 

I. Spermid^cal Glands. 

Typically each gland is a hollow structure, the body-wall being 
composed of long glandular cells, with a columnar cell-lining and 
covered by peritoneal membrane. Though there are considerable 
differences in the microscopic structure of the spermiducal 
gland in various forms, yet there is a certain amount of constancy 
in the relations of the external and internal structure of the 
gland. Thus the variations in its histology fall chiefly into two 
main groups, corresponding (1) to the tubular forms, and (2) to 
the lobate forms. 

1. The Tulular Forms (FL 14. fig. 16). — Here there is a central 
duct running the whole length of the gland, and directly 
eontinuons to the exterior. This duet is lined throughout 
by epithelium generally of ordinary columnar cells (e.e.), witli 
a nucleus at the inner end of each (fig. 17), or sometimes of 
cubical cells (fig. 16). The inner ends of the cells are usually 
more or less horny, while the nuclei are usually clearly visible 
even when the boundaries of the cells are not so (fig. 17). In 
llegaseolides australis^ however, as previously described by 
Professor Spencer, these lining-cells are more granular in 
appearance, staining deeply and rarely showing any nuclei. 
Outside this lining is often a small amount of conuective-tissue 
with small blood-vessels. The outermost layer of the wall of 
the duct making up the bulk of the gland is composed chiefly of 
coarsely granular gland-cells (y.c., PL 14. fig, 16 & PL 16. fig. 17). 
Each of these has a pear-shaped outer end, containing a nucleus 
often pushed to one side: it has a long narrow duct-like inner 
end which opens into the lumen of the gland, between the cells 
of the columnar lining-— sometimes singly, e.g., in MegascoUdes 
roseus, If. australis, M. attenuatm, M.insularis, fif. liohartemh, and 
Diplotrema fragilis ; and sometimes in groups, especially where 
the liningis at all horny, ia Megascolides mtermedim (^g. 17), 



GLAITDS OP AUSTBALIAIST EARTHWOBMS* 


131 


3L metorim^ M. tuherculatm^ Digaster ecocavata, Metcherodrilm 
miicuSy Diporocli6Bta Copelandi^ and D. Bafceri (occasionallj in 
the latter they appear singly). 

In some forms there are a limited number of cells which are 
generally scattered and are similar to the gland-cells around 
them, except that they are more granular and stain ¥ery much 
more readily with methylene-blue than the others, and are there- 
fore very conspicuous, e. g, in Megascolides victov'icB and Fleichero- 
drilus unicus^ in both o£ w^hich cases they are very numerous ; also 
in Digaster armifera and Diporocliceta Baheri. At other times 
similarly staining cells form a more or less distinct layer at about 
half the thickness of the wall of the gland. These cells have a 
more rounded cluh-shaped end than the ordinary gland-cells, 
and are very ^i<{e]i-maTkedm.Megascolidesinsularis (PL 14. fig. 16) 
and M. hobartensis. The blood-vessels in these forms are some- 
times found in the connective-tissue immediately around the 
columnar-cell lining ; but often the main blood-vessel runs down 
the side of the gland, branching there and sending in fine 
capillaries amongst the glandular cells (5.r., PI. 15. fig. 17). The 
forms Grggtodrilus illawan^cB^ Megascolex dorsalis^ and Bigcmier 
esccamta will be described with the lohate forms. 

In AcantJiodrilus Sydney ensis (PL 15. fig. 18) the structure of 
the three parts of each tube is as follows :• — Tbe proximal part is 
tbe gland-duct (fig. 18 a\ which as usual is lined by columnar 
cells, the cell-outlines being rarely seen while the nucleus is large 
and distinct. The muscle-layer forming the thickness of the 
wall {c.mJ) is composed, as in other forms, chiefly of circular fibres. 

The next part forms an intermediate region between the duct 
and the glandular part proper. The lining of non-glaudular 
epithelial cells is continued back from the duct (fig. 18 5). The 
glandular cells (f/.r.) are quite distinct in appearance from those 
previously described- They are almost columnar in shape, with 
an inner slightly rounded end and a nucleus near their outer 
end, surrounded by the granular cell-contents. This is succeeded 
by the third and most distal part (fig. 18 c) — the most glandular. 
This is most striking in appearance, owing to the rapidity with 
which the cell-contents stain in methylene-blue, as may be 
seen on reference to the figure, where it is indicated by the 
depth of the shading. The facts show that the deeply- 
staining material (mucous or other secretion) is situated 
variously at the inner or outer end of the ceil; and it may be 
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inferred tliat in the latter case it has not yet made its wav to 
the cavity of the gland ; while in the former it is just about to be 
passed out into that cavity, as the outer part of the cell in these 
cases is very finely granular, and does not take the methylene- 
blue at all readily. The cells are much larger than those seen in 
other forms, and, by the irregularity in shape of their inner ends, 
they make the cavity of the gland in this region very uneven, 
though of greater calibre than the intermediate portion. The 
blood-vessel runs up alongside the wall of the gland and branches 
on the surface. It will be found that this differs considerably 
from the description given by Beddard of the spermiducal 
gland of AccmtJiodrilm among other genera. AcantJiodrilus is 
described hy him as being similar to other genera of Megaseo- 
iicidce, such as those having tubular spermiducal glands, 
i. e* the Cryptodrilidge and Perichaetidse, and all but one of the 
Acanthodrilida^. That this is not so in this species is evident. 
In the first place, the cells of the columnar lining, even in 
the intermediate portion, are not granular, the nucleus only 
being generally visible, and indeed this is by no means a constant 
character in many of the genera, as before described. There 
is further no columnar- cell lining at all in the glandular part 
proper of this Acanthodrilid. Again, the glandular cells here 
are quite distinct in shape and appearance from the pear-shaped 
cells with long duct-like inner ends, found so constantly in such 
genera as Megascolidesy Biporochceta^ and the ordinary Acantho- 
drilids. They are here moreover only one layer thick. Even in 
the intermediate portion the gland-cells are more like those in the 
glandular part proper, than like those found in the genera above 
named. 

2. The Lohate Bonm. — -These show in microscopic section a 
distinct and characteristic lobular arrangement, typically without 
any central tube. The lobules are more or less well-defined 
accordingly as the whole gland is less or more compact, since in 
the more closely-packed glands the cells of contiguous lobules 
have a tendency to overlap, thus masking to a certain extent 
the radiate appearance so conspicuous in the looser forms. The 
lobules, especially in tbe latter case, are separated by a small 
amount of connective-tissue (Pi. 15. fig. 19). In this there run the 
blood-vessels of the gland ( which are often very numerous and 
definite, a.y. in. Big mier hrunnem^ and at other times have more 
the nature of lacunm ; the very fine terminal branches of the 
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gland-duct are also to be found in this connective-tissue. The 
latter are lined bj a well-marked cubical epithelium surrounded 
by a few muscle-fibres. Each lobule has typically a radiate* 
appearance, with sometimes a small lacuna or space (l.l,) in its 
centre, e, y. in MegaBColex Bendyi, M. tasmanica, and M. dorsalis^ 
which is however generally obliterated by the approximation 
of the inner ends of the cells. In very rare eases, a communi- 
cation can be traced between it and one of the terminal branches' 
of the gland-duct (as in fig. 20). In no instance was an epithelium 
of any kind to he seen around the central lacuna. The cells 
forming the substance of the lobules are of three kinds : — (i) The 
chief are those having the appearance of ordinary long narrow 
glaiid-cells with swollen outer ends, which contain large darkly- 
staining granules with generally a nucleus, (ii) The second 
group of cells are a number which appear to be quite empty and 
rarely showing a nucleus: they are probably simply ceils which 
have discharged their contents into the gland-duct, (iii) Here 
again in some forms, e. g. Megascolex Frenchi and Figaster 
quee7islandiea, we find the cells seen in the tubular forms which 
stain readily with methylene-blue, and which serve here to- 
accentuate the radiate appearance of the lobules, especially in 
D. queenslandica. The inner ends of the first and second sets,, 
and of the third when present, come together in the centre 
of the lobule and evidently pour their contents into the gland- 
duct by means of the lacuna and duct before mentioned. 

As before stated, the three species Grgpiodrilus iUawarrx^. 
Megascolex dorsaUs, and Figaster excamta, are intermediate 
forms between the tubular and lobate glands. In the two 
former there is a well-marked central duct running the whole 
length of the gland (fig. 24), and lined by columnar ceils with a 
cuticular edge as usual in tubular forms. The main mass of the 
gland, however, is made up of lobules sometimes indistinctly 
separated from one another. In the centre of each lobule is a 
lacuna, which is connected with the central duct by a complex 
series of branches. Blood-sinuses run between the lobules. In 
Figaster excamta the branching is very much less complicated. 
There is but one series of branches from the central tube to form 
lobules, which are sometimes but seven or eight in number in the 
circumference of the gland. The central duct with its columnar 
lining is very conspicuous. It will be noted that this inter- 
mediate character agrees entirely in the first two cases with 
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wliat might have been expected from the external form, for it is 
often difficult to know to which group to refer the glands in 
these species by merely examining the outside of the gland. 


II. Accessory Glands. 

(1) G-lands found within the ccelom, as in MegascoUdes inter- 
medms^ M. attemiatus^ and Diplotrema fragilis. These include 
two distinct types. In MegascoUdes intermediiis and J£ atfemc- 
atus the glandular masses occupy the internal surface of the 
ventral body-wadl between tlie spermiducal ducts. In the former, 
3i. iniermedms (Pi. 14. fig. 3), these structures {ct-gi) vary in the 
number of segments they occupy, e.g. from two to four segments, 
or they may even be absent altogether. In Jf. atienuatics they 
were found to occupy three segments — 17, 18, 19. They consist 
(PL 15. fig. 21) of a mass of long unicellular glands covered by 
the thin peritoneal membrane ; the gland-cells have pear-shaped 
outer ends, with granular contents and distinct nuclei. The long 
narrow duet-like inner ends of these celis run down 

through the longitudinal and circular layers, and open on the 
ventral surface between the columnar cells of the epidermis. In 
JT. aMemiatus the gland-cells at the sides of the. mass are much 
(sometimes two or three times) longer than those in the centre, 
otherwise they resemble those in if. intermedins. In each case 
the iierve-eord runs above, and is supported by the glandular 
mass. In if. intermedins (fig. 3) the surface is seen to be 
mottled, owing to the presence of small patches of brown pigment. 

Diplotrema fragilis (PL 15. fig. 22). — Here the gland-mass takes 
up the ventral surface of segments 16 to 20 or 21. It is divided 
up transversely by the septa which traverse it. In segment 18 
the spermiducal duct runs dowm alongside this accessory gland- 
mass to open on the surface. In microscopic structure the 
gland-mass is very different from that in MegascoUdes inter- 
medins. It is composed of a number of groups, a central one on 
which rests the nerve-cord, and two others on either side of this 
{cf. fig.). Each contains a central cavity which is lined by 
a single row of very granular cells varying somewffiat in size, 
each with a nucleus. The cavity of the central group is some- 
what irregular, wffiile its floor is formed by the layer of longi- 
tudinal muscles on which are situated gland-cells. Each of the 
lateral groups has a definite opening to the exterior through the 
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l)ody“Wall (fig. 22, a), biifc no opening could be seen in relation 
to tbe central gronp. It is probable, however, that this opens 
by means of a communication with tbe duct leading from tbe 
inner of each set of lateral groups. Each group is surrounded 
by a distinct layer containing muscle-fibres. This doubtless 
assists tbe propulsion of tbe secretion outwards. Between each 
of tbe two lateral groups on eacb side and between them and tbe 
central group, in tbe region of tbe spermiducal-duct openings is 
a mnscnlar sac ( 5 . 5 .) containing a large curved but smooth penial 
seta (s )- There are thus two of these on eacb side, and tbe 
gland-groups open, not around tbe opening of tbe spermiducal 
duct, but around the penial setae. This will be clear on a reference 
to tbe figure. 

(2) Glands embedded in tbe body-Avall, e. g. Megmcolex dor- 
salis and Digaster eoccavata. In J/. dorsalis (PL 15. fig. 23) there 
are two completely different sets of glands separated by tbe sper- 
miducal duct. The first and upper of these {aJgJ), wbieb lies to 
tbe outer side of tbe spermiducal duct, is composed of a number 
of alveoli. Eacb alveolus contains a central cavity surrounded by 
large finely granular gland-cells, each with a nucleus pushed to 
its outer edge. Tbe alveoli are separated from eacb other by a 
number of connective-tissue septa. No connection could be 
traced between these and tbe gland-duct, though from their 
position it is probable that they do, at times, open infco tbe sperini- 
ducal duct. Tbe second set are those (a.y.) to be found on tbe 
inner side of the gland-dnct. They are much lower down in tbe 
papilla. The cells of these groups are much smaller and clearer, 
tboiigb arranged as before around a central space. Each group 
opens on tbe surface not by means of a single duct, but by a 
number of fine ducts from the gland-cells forming tbe group. 
These run down and open to tbe surface between the columnar 
cells of tbe epidermis. It is the latter set only which are found, 
in Digaster excamta. In this form tbe groups are more nume- 
rous, but more scattered and looser in structure. The groups of 
unicellular ducts, which are longer than in Megascolex dorsalis^ 
are to be seen very clearly opening on tbe surface. One or two 
groups open into tbe spermiducal duct, close by tbe opening of 
the setm into the latter. 



136 


MISS G-. SWEET OK THE SPEEMIDFC'AL 


Nummary. 

It will be seen from the above description that there is, in 
these species, a continuous series of forms of increasing com-' 
plexity in internal structure. Commencing with the tubular 
forms, we have first those in which the gland-cells open into the 
lumen between the columnar cells of the lining (PL 14. fig. 16).' 
There is here obviously a very close resemblance in structure 
to the clitellum or to the special accessory gland in 
Megascolides intermedium and M. attemiatus, if we neglect the 
occurrence of the muscle-layers there. ISText we have those 
forms in wliicli perhaps, on account of the increase in cornifica- 
tion of the lining epithelium, the gland-cells open into the lumen 
in groups (PL 15. fig. 17). The next stage is seen in such a 
form as Bigaster ewcamta^ where the lumen gives out a single 
series of branches, each of which bears at its end a group 
of gland-cells, which is thus situated at about half the thickness 
of the gland-wall. Here, however, the columnar lining of the 
main duct is not continued up these branches (cf. Digaster 
eeocamta), 

Further complication is met with in such forms as Megamco-^ 
tides illai€arr<j6 and Megascoleos dorsalis^ where the main duct all 
along its length branches considerably more than in Digaster 
exeamta^ and here to a great extent the branches are lined by 
cubical cells continuous with the columnar lining of the main 
duct (PL 15. fig. 24) ; but here also there is no cell-lining to the' 
fine terminations of the branches. From these we pass to such 
highly complex forms as, for example, Megascolex tasmanica^ if. 
Drenchij in which the main duct breaks up immediately it enters 
the gland, so that there is no central tube in these lobate forms 
(PL 15. figs. 19 & 20). Corresponding with this, the branelung 
is still further increased, and as a result the lobules become more 
closely compacted together and fill up the entire interior of the 
gland. Consequent on this increase in branching, the groups 
are much more numerous and are pushed out towards the peri- 
phery, so that the mass of the gland is made up of these groups, 
the cells in which become more closely pressed together and 
their ducts much shortened. The blood-vessels which originally 
ran along the surface of the gland, or just outside the lining of 
the duct, have become much branched corresponding with the 
branching of the duct, and serve very often, with the small 
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amount of conueetive-tissue in which they raoj to separate 
lobule from lobule, at the same time sending branches into them 
between the cells, to which they supply materials for secretion. 

The result of this investigation into the structure of the spermi-- 
ducal glands of an entirely different series of species from those 
studied by Beddard, clearly corroborates the statement that 
the more complicated lobate forms are derived in a compara- 
tively simple way from the tubular. 

Acanthodrilus sydneyemis^ however, differing as it does so 
markedly from the Acanthodrilidae generally, cannot be referi'ed 
to the consecutive series at all. 


Conclusions. 

The following are the more important conclusions arising out 
of this paper : — 


1. That for the glands in question there is a correspondence 

between internal structure and external form. 

2. That there exists a complete series of conditions connecting 

the simplest tubular form wdth the most complex lobular, 

3. That a cell-lining is absent from the finest terminations of 

the duct. 

4*. That the structure of the accessory glands in Diplotrema 
fragilis is peculiar, and that of the spermiducal gland in 
Acanthodrilus sydneyensis unique. 

EXPLANATION OP THE PLATES. 

EeJ'erence Letters, 


a.g.^ accessory glands. 

upper accessory glands. 
h.v., blood-vessel, 

G.e. columnar epithelium. 
cd.i cuticular layer. 

GM,, circular muscle-layer of body- 
wail. 

c. 'ni. \ circular m uscle-layer of gland- 
duct. 

c.A, connective-tissue. 
g.G.^ gland-cells. 

g!c! ^ special club-sbaped gland-cells. 
gr(i* \ duct of gland-cell. 

Im*, longitudinal muscle-layer. 


Vm', longitudinal muscle-band. 

lX.y lacuna in centre of lobule. 
ni.h., muscular bulbus. 

%.c., nerve-cord, 
peritoneum, 
r,, ciliated rosette, 
a., penial seta. 
s.s.i setal sac. 
s.r., sperm-reservoir. 
s’g.X., spermiducal duct. 
spXd.\ fine branches of spermiducal 
duet. 

^p.g.y spermiducal gland, 
vas deferens. 


The outlines of all the figures have been drawn beneath the camera lucida, 
and on pi. 14: the position of the vas deferens is in all cases indicated by dotted 
fines. ' ' ' 
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Plate 14. 

Fig. 1. Spermiducal gland on left side of JOtpowchcBta .BaMri, showing spermi- 
diical duct and two sefcal sacs. X 6, 

2. FletckerodriMs unicus, Speriiiidiical gland of right side. The muscular 

bulbils ( 7 n.b.) is seen on each side to run under the ventral longitudinal 
miisule-band {L'mJ) which supports the nerve-cord («.<?.). X 6 . 

3. Megaseolides mien?iedius. The spermiducal glands lie in segment 

185 transversely to the body. On the ventral surface is seen the mass 
of imicelliilar glands, the "surface being mottled with patches of 
pigment. The nerve-cord runs above this. X 6 . 

4. Megaseolides victorieB. Spermiducal gland of right side lying in 

segments IS to 29, The duct is much coiled. X 6 . 

5. Megaseolides 7'osem. Spermiducal gland of left side, Oland very much 

coiled. X 6 . 

6 . Biglotrema Jragiiis, Spermiducal glands and ventral accessory 

glands. X 18. 

7 . AcaTtthodrihs syd7iegensis. Two pairs of spermiducal glands. The 

position and opening of the vas deferens on segment IS is shown 
by a dotte.d line. 

S. Megascolecc FrenchL Lobate spermiducal gland of right side, in 
segments 18 and 19. The markings on the surface of the gland may 
be clearly seen. X 6 . 

9. Megascolex JDendyL Spermiducal gland of right side. Lobate in 
segments 18 and 19, with a curved duct in segment 18. X 6 . 

10. Megascolex dorsalis. Spermiducal gland of left side. Surface showing 

irregular markings. Duct very short. X 6 , 

11 . Big aster queensla7idica. Crland of right side. Surface-markings slightly 

visible. No duct to be seen from above. X 6 . 

12. Bigaster qiimisUmdica. Spermiducal gland of another individual. 

Tabular in appearance. No duct visible. X 12. 

13. Bigaster ar7}iifera. Triiobed gland of right side with setal sacs and 

muscles belonging to them, attached to the terminal part of the gland- 
duct. X 6 . 

14. Megascolex FielderL Bilobed gland of left side with lobular surface- 

markings. Duet curved and entering muscular bulbils. X 0. 

15. Megascokx mte7^7Mdms. Portion of section showing sperm-resorvoir 

of right side with its division into two parts, the lower containing 
the spenn-rosettes, and developing sperm in both. TI 10 vas deferens 
from the previous segment may also he .seen, and the nerve-cord in 
position. Zeiss A. A. oc. (2). 

16. Megaseolides insularis. Transverse section of spermiducal gland 

showing ordinary gland-cells, special dub-shaped cells, and columnar 
lining. The whole enclosed in peritoneum. Zeiss D. oc. (2). 

Plate 15. 

Fig. 17 . Megaseolides . mterTnedms. Transverse section through gland-wall, 
showing groups of gland-cells. The outlines of the columnar cells 
lining the duct are not visihld The nuclei are clearly seen, as also 
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the horny layer next the lumen. Two small hlood-yessels are seen, 
running in from the surface. Zeiss D, oc. (2). 

Fig. 18 a. AcantlLodriliis sydneyensis. Transverse section through duct of 
gland showing nuclei of columnar lining and the circular muscle- 
layer. 

18 Acanthodrilus Sydney ensis. Transverse section through the inter- 

mediate part of gland showing nuclei of columnar cells surrounded 
by short granular cells. 

18 c. Acanthodrilus sydneyensis. Oblique section through terminal 
glandular part of gland. A blood-vessel is seen running up one 
side. The irregular gland-cells are shown; the relative depth to 
which they are stained- with methylen-blue is shown by the shading. 
Zeiss D. oc. (2). 

19. Bigaster hnmneus. Section across lobate gland showing the granular 
gland-cells and the apparently empty cells all with their ducts 
opening into a very small central space without any lining membrane. 
Around the lobule are a number of blood-vessels separating it from, 
its neighboui’s. Zeiss E. oc. (2). 

30. Megascolex tasmanica. Section across lobule in gland showing the 
gland-cells opening into a much larger lacuna, which is connected 
with one of the five terminations of the gland-duet by means of a 
branch with a single layer of much flattened epithelium cells. The 
cut ends of some of the glandular cell-ducts are seen in the lacuna. 
No blood-vessels were visible, and are probably present in the form 
of sinuses. Zeiss E. oc. (2). 

,31. MegascoUdes intermedms. Portion of transverse section through 
region of the spermiducai gland showing portion of wall of 
spermiducal duct cut through, and the mass of unicellular glands 
occupying the ventral surface here, with their ducts opening to the 
surface. The position of the nerve-cord is shown and the muscular 
layers of the body-wall. Zeiss 0. oc. (2). 

32. Biploirema fragilis. Portion of transverse section showing the rela- 

tions of the spermiducal duet, accessory glands, set® and seta! sacs, 
and ner?e-cord. The vas deferens has opened two sections anterior 
to this, while the spermiducal gland opens two or three posterior to 
this. The opening of one group of gland-cells is seen cut through 
at a\ Zeiss A. oc. (2). 

33. Megascoless dorsalis. Transverse section of the accessory glands {a.g. 

and n/y,') surrounding the opening of the spermiducal gland which 
is seen cut through obliquely. The groups of unicellular ducts are 
clearly seen in the lower portion of the section. Zeiss 0. oc. (2). 

34. Cryptodrikis illawarrm. Portion of transverse section showing the 

lower part of the gland, the gland-duct, vas deferens, and the two 
setffi in their sacs. Zeiss A, oe. (2). 
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The Subterranean Amphipoda of the British Isles. By CirAELES’ 
CHiBTOlir, M.A., B.Se.j E.L.S., Eesearch Bellow, IJniversitj 
of Edinburgh. 

[Bead 21st Jime, 1900.] 

(Plates 16-18.) 

Although the first subterranean Amphipod that was definitely 
recognized and described as such was a British species, and 
although the different species known at the time were described 
and figured in some detail by Spence Bate and Westwood in 
1863 [1. pp, 811 to 328] very little has been published on the 
group by subsequent British writers, though on the Continent 
se¥eral important papers dealing with the subject have appeared. 
These Amphipods are known to be widely distributed in the 
southern parts of England and they have been also recorded 
from Dublin, and, judging from experience in other countries,, 
they are probably fairly abundant; but at the same time it is 
by no means easy to obtain specimens, for they are either alto- 
gether overlooked by the ordinary householder, or, if they are 
seen, their presence is, as Mr. Stebhing [2. p. 80] has pointed 
out, kept a secret from the fear that the well may otherwise he 
closed by the sanitary authorities. There are several points 
that are still uncertain with regard to the number and distribution 
of the British species, and in the course of a wider study of sub- 
terranean Crustacea I was anxious to solve these so far as possibley 
and to attract fresh attention to the subject in the hope that 
further knowledge might be obtained upon it. This paper is the 
result of the work that I have been able to do on the subject ; 
but though various friends have generously supplied me with all 
their available material, I regret that the results must seem 
somewhat meagre, and that I am not able to add very much 
to the information given many years ago by Spence Bate. How- 
ever, I give fuller details of some of the species and revise the 
nomenclature, after comparison with some of the European species, 
I also give a very short sketch .of the growth of our knowledge 
on the subject, and some brief notes on the distribution of the 
British species. ■ 

^ The numbers in square brackets refer to the list of references at tlae end of 
the paper. , v„ , ^ ^ 
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For supplying me with material I desire to record my best 
thanks to the Rev. T. E. E. Stehbing, ’who has ¥ery kindly placed 
the whole of his specimens of the group at my disposal, to Pro- 
fessor D’Arcy W. Thompson, C.B., of University College, Dundee, 
to Dr. E. T. Scharff of Dublin, and to Dr. S. F. Harmer of Cam- 
bridge. Monsieur Edouard Chevreus of Bone, Algeria, and 
Professor Franz Vejdovsky of Prague have given me specimens 
from some localities on the Continent that have been most useful 
for the purpose of comparison. 

JSisforicaL 

The first mention of subterranean Crustacea in the British 
Isles was made by Leach [3. p. 403] in the article “ Crustaceo- 
logy ” in the ‘ Edinburgh Encyelopsedia,’ published probably in 
1813 or 1814. His specimen came from a well in London, and 
was by Mm distinguished from Gammams ptdex under the 
name G. subterraneits. His description is very brief and insuf- 
ficient, but from what he says it is, I think, evident that the 
specimen must have belonged to the genus now Imown as 
Nifhargm ; and from our present knowledge of the distribution 
and occurrence of the species of this genus, it is perhaps not 
unreasonable to suppose that it was the species which is most 
commonly found and which has long been known in England by 
the name Ni^liargm aquileoc^ Schiodte, and I have accordingly 
in this paper followed Delia Yalie in adopting Leach’s name for 
this species. Spence Bate and Westwood give Leach’s species as 
a synonym of agwilex^ though retaining the later name of the 
species [1. p. 314]., 

For many years nothing appeared on the subject in England, 
though on the Continent species of subterranean Amphipods 
were described by Gervais [ 4 . p. 127], Koch [5], Schiodte [8], 
Caspary [6], Hosius [7], &e., and in 1851 the genus Wiphargws 
was established by Schiodte. 

In 1853 a subterranean Amphipod was found by J. 0. West- 
wood at Maidenhead [9, p. 218J; this was at first referred to 
N. stygim-i Schiodte, but was shortly afterwards described as a 
separate species, A1 aquileoa^ by Schiodte. This species was 
accepted as a good one by Spence Bate and Westwood, though 
on different grounds from those relied upon by Schiodte in 
fiefining the species. Adam White, in his ^ Popular History 
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of tie Britisi Crustacea’ [10], gave tlie species under tlie 
name Miphargus aquilea^, Scliiddte, and suggested that it was 
the same as Gammams ^x^terranens^ Leach. Some account 
of it was given anonymously in the ^ I^atiiral History Beview ’ 
in 1857. 

In 1859 Spence Bate [11] described two new species of Ni- 
phargm^ viz. N, fontmius and j^. JSjocTiianus^ and also established 
the new genus Grmgonyos for another species, C. suUerraneim^ 
found by the Eev. H. E. Hogan at Eingwood. In the same year 
Hogan gave some account of the habits, food-supply, &c. of these 
three species [12. pp. 166-169]. 

All the British subterranean species were given by Spence 
Bate in the ‘ Catalogue of the Amphipoda in the British Museum^ 
in 1862 [13. pp. 174 &c.], and afterwards by Bate & Westwood 
in their ‘ History of the British Sessile-eyed Crustacea,’ where 
full descriptions are given and some general remarks are 
made on their affinities, habits, distribution, [1. pp. 311 to 
328]. 

I do not know of any further work in English specially dealing 
with these Crustacea, though naturally they have frequently 
been referred to in some of the numerous works dealing with 
the similar forms found in other countries ; some remarks upon 
them are made too by Stebbing in the course of the Biblio- 
graphical Introduction to his “ Eeport on the ‘ Challenger ’ 
Amphipoda.” 

Quite recently a species of Niphargm has been recorded from' 
Cringleford, near Horwich, by Dr. S. E. Harmer [14. pp. 489- 
491] ; and the Eev. T. E. E. Stebbing [2] has drawn attention tO' 
the whole subject of the British subterranean fauna in his address 
to the Associated Societies at the Dover Meeting of the British 
Association, 

Of the writers on European species it will be sufficient to 
mention the names of Valette St. George [15] ; Joseph [16] ; de 
Eougemont [17], whose papers led to so much controversy; 
Humbert [18], who described a variety of Niphargm puteanm^ 
Hoch, with an accuracy and fullness of detail that has scarcely 
been equalled since; Moniez [ 19 ]; and Wrzesnio'wski [20], in 
whose paper a full historical account of the subject will be 
found.. 

More recently Cbevreus: [ 22 ] has descrihed a new species of 
'Miphargm from Erance, Vejdovsky has published valuable papers 
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on Grangonyx [21] and on the rudimentary eyes of Nii}lmrgm 
[34], and Armand Vire [23] deals with two species of the latter 
genus in liis work ‘ La Panne souterraine de Prance,’ issued 
during the present year. 

In IN’orth America several similar Amphipods have been dis- 
covered and have been described by Oope [24], Packard [25], 
Porbes [27], Benedict [26], &c. ; full information of the cave- 
fauna of ISTorfch America will he found in Packard’s larger memoir 
published in 1888, and he has rediscussed some of the theoretical 
bearings of the facts in a subsequent paper [35]. 

The JSTew-Zealand forms first recorded by me in 1881 and 
1882 are fully described in my paper in the ‘ Transactions of the 
Linnean Society’ in 1894 [28. pp. 163-284]. Closely allied 
Amphipods, but with normal eyes, were described from. Tasmania 
by C. M. Thomson in 1892 [29] ; and within the last year a blind 
species of JSfijpliargus has been found by 0. A. Sayce in Gippsland, 
Yictoria, Australia [30. pp. 152-159]. 


Bistrihiition of the British Species, 

Owing to the isolated localities in which they are found and 
to the fact that specimens have fallen into the hands of many 
different observers, a large number of species oi Niphargtis has 
already been described, some of them probably on insufficient 
grounds- In his revision of the genus in 1890 "Wraesniowski 
gives a list of 14 species, six, however, he marks as doubtful; 
and Stebbing [31. p. 425] has since suggested that one of these, 
Eiplmrgus Moniezi, may perhaps more appropriately find a place 
under Neoniphargus. On the other hand, Chevreux has recently 
described a new species, AC Fi'm, from the grottos of the Jura 
and tells me by letter that lie has other new species to describe. 
Other writers, such as de Bougemont and Della Valle, again, 
have supposed that the different species described are merely 
forms of one wide-spread species, and have caused great confusion 
by reducing them all to synonyms of Niphmgus Koch. 

The latest effort of this kind is that of Hamann [33. p. 234], who 
recognizes neither Niphargm nor Orangongx, and classes all the 
subterranean Amphipods of Europe under Q-ammams puteams^ 
Koch. It is almost incredible that he should come to this con- 
clusion after avowedly studying IVrzesniowski’s work, and 
it will be evident to ail that he has quite failed to appreciate 
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tlie carefal observations of the latter, and his view that all 
tlie recorded species are forms of one cannot be for a moment 
accepted. 

Eortunatelj there is no great difficulty in identhjing our 
British species. Besides Ni])hargus fonta^ms^ which I have not 
seen, we have three species. The first, N, siibterraneus^ Leach, 
is known from many districts in the Southern Counties of Eng- 
land and as far north as ISTorwich; it has not been recorded 
from Scotland nor Ireland; Mr. Thomas Scott tells me that he 
has frequently sought for subterranean crustaceans from wells 
near Edinburgh without success, and I have not been able to 
hear of them in any part of Scotland, though I have made 
frequent inquiries ; neither could it be found in the Irish caves 
investigated by Carpenter and others, though it had been specially 
looked for years before by Vright and Hallidaj [36. p. 26]. In 
Europe the species is very widely distributed and has been 
recorded from many localities in Erance, Austria, Bohemia, 
Germany, Poland, &c. 

The second species, N. KocMamiSi Spence Bate, has been 
recorded from several localities in the South of England, and is 
also found in Ireland at Dublin. In Europe it is so far known 
from Munich only, though it is doubtless to be found at other 
places ; and it seems probable that N. puteanus^ described by 
Hodus from Bonn, is the same species. 

The third speeies, Qrangonysa suhterranenB^ Spence Bate, is 
known in England only from Eingwood and Marlborough and 
appears to be rare, for in each case only a single specimen was 
obtained. In Europe a few specimens have been recorded from 
Eadotin near Prague by Yejdovsky, and many years previously 
it was taken at Munich by de Eougemont* 

Erom this it appears that, with the‘ exception of M. fontaniis^ 
which is as yet known only from Spence Bate’s description, 
all the British forms belong to species widely distributed in 
Europe. 

Genus HiPHABGtrs, 8e7iiddte. 

1851. MphargitSj ScModte, Bet danske Videnskahernes-Selskabs Skrifter, 
oe Eaekke. Naturvidenskabelig og Mathematisk Afdelinar, 
B'd.. ii. p. 26. 

The genus was established by Schiodte in 1851 for 

the reception of some subterranean Amphipoda and was accepted 
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bj Spence Bate & Westwood, who gave a fuller diagnosis in 1863 
[1, p. 811] ; in 1876 Humbert gave a still fuller description 
[18. p. 812] ; and more recently Wrzesniowski [20. p. 620] 
has given a full critical history and account of the genus^ 
followed by a Latin diagnosis, of which I give a translation 
here : — 

Eyes none (or rudimentary). 

“ Body compressed, not carinate. Fourth and fifth segments of 
the pleon bearing slender setules. Epimera small. 

Superior antenuge longer than the inferior, with a secondary 
appendage of not more than two joints ; primary flagellum 
bearing olfactory setge and hyaline bacilli. Flagellum of inferior 
antennae in both sexes bearing only hyaline bacilli. 

“ G-natbopoda similar, subchelate, with the penultimate joint 
(propodos) dilated, of nearly the same form in both sexes. 

Terminal uropoda biramous, inner ramus very small, outer 
ramus elongate, two-jointed (or one-jointed ?). 

“ Telson more or less deeply cleft. 

“ Molar tubercle of the mandibles supplied with a long seta j 
palp narrow, three-jointed. 

“ First maxillae furnished with forked spines ; palp large, two- 
jointed, of the same form in the right and left maxillae, armed at 
the apex with spines and setae ; inner lobe narrow, bearing only 
two or three setae at the apex. 

^‘Second maxilla with the inner lobe bearing setae at the apex 
only. 

Outer lobe of the maxiiiipedes armed on its inner margin with 
teeth, at the apex with teeth and strong setae ; inner lobe armed 
at the apex with three strong teeth and a very few setae, the 
inner margin destitute of setae ; palp elongate, the last joint very 
narrow towards the apex, unguiform.’* 

This is rather a long and unwieldy generic description, and no 
doubt the diagnosis could be considerably curtailed if WipJmr^us 
were compared with allied genera and the characters eominon to 
several genera carefully eliminated ; and this will I hope be done 
by the Eev. T. E. E. Stebbing in his account of the Amphipoda 
prepared for * Has Tierreich.’ In his paper on new genera of 
the G-ammaridse already published [31] he does not give revised 
diagnoses of the genera previously known, but among the new 
genera he gives one, Neoniphargm^ which appears to come very 
close to M;plmrgm^ the only important difference being that in 
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it tlie third iiropocla are not elongate and their outer branch 
consists of one joint only. 

The affinities of Wipliargus fully discussed by Wrzesni- 
owsM in 1890, and in the present state of our knowledge it does 
not appear possible to add very innch to what he then said. Its 
nearest allies seem to be the Neoniplmrgiis already mentioned 
and Grangomjx^ with the genera IParacrangonyx and Emrangongx 
lately established by Stebbing, while the little-known maxdne genus 
Mriopsis also seems to he nearly related. !N'at orally enough it 
has frequently been compared with Ga7nmarus, since freshwater 
species of this genus are often present in the districts where the 
subterranean Mplmrgi are found. ’W’rzesniowski has pointed out 
that most of the external characters of Niphargm are shared by 
varions species of Grcmmanis, and that consequently these alone 
are not sufficient to distinguish the two genera ; he has, how- 
ever, shown that there are important differences in the mouth- 
parts, and these he has described in great detail. Although 
there are considerable differences between the mouth-parts of a 
typical G-ammarwB and a typical Nifliargiis^ there are already 
known some intermediate species, and no doubt others will here- 
after be described which will still further bridge over the gap 
between the two. Some of the numerous species from Lake 
Baikal referred to Gmmiarus by Dybowsky present external 
resemblances to Ni^pliargm i but although many of them have 
been assigned to new genera by Stebbing, no satisfactory account 
of their mouth-parts has as yet been published, and without this 
it would be useless to attempt any detailed comparison. In his 
account of the genus Grangonyx Professor Vejdovsky has drawn 
special attention to the sensory setm found on various parts of the 
body and appendages ; and he tells me that in these and also in 
some parts of the internal anatomy, especially in coDiiection with 
the renal gland in the base of the lower antennae, he has found 
good points of difference not only between allied genera such as 
Gaimmrus, JNi^liarguB^ and Grangonyx^ hut in some cases even 
between different species of the same genus—a paper dealing with 
these points will shortly be published by him. It is unfortunate 
that most of these characters, important as they are, can be 
observed only in fresh specimens or require to be elucidated 
by the cutting of serial sections, and that consequently they 
have been and, to a large extent, probably will continue to be 
neglected by the systematist. 
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Niphabgus SEBTEEEANExrs, Leach, (Plates 16 and 17- fig- 1-) 
1814. Gammarus subterraneus, Leacli, Edinl)iu*gli Encyclopaedia, toI Tii. 
p. 403. 

1841-4. Gmnmarus puteamis, Koch, Deutschlands Crustaceen, Myria- 
poden iincl Arachniden, Heft S6, Taf. xxii. 

1853. Niplia7-ffus stygius^ Westwood, Proc. Linn. Soc., Ko. 11. p. 218. 

„ „ Spence Bate, Ann. & Mag. N. H. ser. 2, xix- 

p. 146. 

1855, NipJiargus uquilex, Schiodte, Oxersigt oyer det Kg. Banske Vidensk.- 
Selskabs Eorhandlinger, 1855, pp. 349-351 ; also in Nat. Hist. 
Beview, i. p. 41, fig. B. 

1857. Niphargus aquilex^ White, Popular History of British Crustacea, 
p. 187. 

1857. Gammarus puteanus^ La Valette St. George, Be Gammaro 
puteano/' Dissertatio Inaiiguralis, 1857. 

1862. Niphurgus stgghis, Spence Bate, Cat. Amphip. Brit. Mus. p. 174, 
pL xxxii. fig. 1. 

1863. NipJiargus aquilex^ Spence Bate & Westwood, Brit. Sessile-eyed 
Crust, i. p. 315. 

1888. NipJiargus aquilex, Stehhing, Report on the ‘ Challenger ’ Aniplii- 
poda, p. 316. 

1889. Gammarus puteamis a main triangulaire Mouiez, Rev. Biol, 
da Nord de la Prance, i. pp. 41-46. 

1890. NipJiargus puteamis, Wrzesniowski, Zeitschrift fur wissenschaft- 
liche Zoologie, L. 4, p. 673. 

1893. NpJiargus suhterraneus, Della Valle, CTammarini del Golfo di 
Napoli, p. 704 [mp^art). 

1896, Gammarus puteanus, Hamann, Europaische Hdhlenfauna, Jena, 
p. 234 {in part), 

1899, NipJiargus Harmer, Trans. Norfolk & Norwich Naturalists’ 

Society, vol. yi. pp. 489-491. 

1900. Niphargus puteanus, Armand Vir5, Faiine souterraine de Prance, 
p. 34 &c. 

Specific diagnosis , — Body slender, first four side-plates not so 
deep as their respectiye segments ; postero-inferior angles of the 
first three segments o£ the pleon broadly rounded. 

Superior antennse half as long as the body ; fiagellnm of about 
20 joints, rather more than one and a half times the length of 
the peduncle; secondary appendage of two joints, shorter than 
the first two joints of the main flagellum. Inferior antenna 
with the flagellum of 7 to 9 joints. 

Maxillipedes with the lohes small, inner lobe reaching only to 
the end of the inner margin of the meros, and outer lobe reaching 
only halfway along the inner margin of the carpus. 
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Eirst gnattopod witli tlie bases very broad, tbe width at the 
distal end in the male being fully one-half the length : ischium 
nod nieros both short and subquadrate and of about equal size ; 
meros with its distal border fringed with a row of long setjB, of 
which one is much longer than the others and is finely barbed, 
curved, and reaches about as far as tbe end of the propodos; 
greatest length of the carpus considerably less than that of the 
propodos; extremity very oblique and nearly all occupied by 
the articulation of the propodos, so that the posterior border is 
very short; a tuft of setse at the antero-distal angle, and a row 
along the outer edge of the short posterior border, on the inner 
surface is a row of about seven long setae along the half of the 
oblique extremity nearest to the posterior border: propodos 
large, subtriangular, broadest distally where the breadth is 
•slightly greater than the length of the anterior border : palm 
transverse, straight or slightly convex ; anterior border with a 
tuft of about six setjB at base of dactylos, and a smaller tuft 
situated a little proximally to this ; the posterior border bears 
six short transverse rows of setse ; palm defined by a stout spine, 
and near it two smaller spines coarsely serrated, along the palm 
is a row of short setae, with one or tw'o longer ones at intervals ; 
dactylos fitting closely on to tbe palm, terminal claw very acute, 
secondary claw distinct and sharp with a short seta at its base, 
outer border convex and bearing only one seta opposite the base 
nf the secondary claw. 

Second gnathopod slightly larger than the first, but very 
similar in form : basos not so broad, the greatest breadth being 
rather less than half the length ; ischium and ineros similar to 
those of the first gnathopod, but the meros without the large 
curved seta; carpus as long as the propodos, rather more 
slender than in the first gnathopod, the posterior surface longer 
and slightly concave for the reception of the base of tbe pro- 
podos, both edges bearing a row of setae ; propodos as in the 
first gnathopod, but with the breadth at distal end distinctly 
greater than tbe length of the anterior border ; posterior border 
very convex and with nine rows of setae ; dactylos as in first 
gnathopod. 

First and second pereiopoda equal in length, third slightly 
longer, fourth and fifth each distinctly longer than the one 
immediately preceding. Basa of third, fourth, and fifth pereio- 
poda rather narrow, the greatest breadth being rather more than 
■one-haif ' of the length., ' 



AMFHIPOBA OF THE BEITISH ISLES. 


149' 


Terminal nropoda in the fully-grown male nearly one-half the 
length of the body ; outer ramus of two subequal joints, the first 
with four tufts of setae, the terminal one nearly free from setas, 
except a small tuft at the apex. In the female the terminal 
nropoda ooe-fourth the length of the body, and the last joint 
of outer ramus only about one-third of the first. 

Telson reaching to the end of the peduncle of the third uro- 
poda, split to more than half its length, each lobe narrowing 
towards the apex, which hears three stout setge ; outer margin 
convex, and with two fine setae a little anterior to the apex. 

Length of fully-grown specimens about 11 mm. 

Sahitat. Southern Counties of England ; (Europe generally). 

The above description will, I hope, be sufBcient for the identi-- 
fieation of this species. A much more detailed description is 
given by Humbert of Niphargus puteanus var. Forelii, from 
Lake Geneva. Wrzesniowski indeed thinks this form sufficiently 
distinct to rank as a separate species, A. Forelii ; but though he 
is perhaps right, the differences are very slight. Wrzesnio'wski’s' 
full description of Niphargus puteanus var. Vejdovslcgi may also 
be consulted. 

The points chiefly relied upon by Wrzesniowski for the sepa- 
ration of the different species of Niphargus are the lengths of 
the antennse and terminal nropoda in proportion to the body, the 
depth of the side-plates, the relative lengths of the pereiopoday 
the shape of the propoda of the gnathopoda and of the lower 
margins and angles of the first three segments of the pleon, and 
the relative lengths of the two joints of the outer ramus of the 
third uropod. These points he found to be fairly constant in 
specimens of different ages from the same locality ; and they no 
doubt are good specific characters, though it is a little difficult to 
estimate some of them with accuracy, and I am inclined to think 
that Wrzesniowski relied a little too much on the supposed 
accuracy of the descriptions and figures given by other writers. 
It must he remembered, too, that the relative lengths of the 
two joints of the outer ramus of third uropoda varies in the two 
sexes. 

In addition to these points, I have found the shape of the 
maxiliipedes and of the more proximal joints of the gnathopoda, 
especially the hasos and the carpus, useful points for distinguishing, 
the British species; while the number of setse arising from 
the outer margin of the dactylos is a character that may be 
useful for readily separating some species, such as A. 
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"Wrzesniowslsi. The slight differences of the two gnathopoda in 
the form of the carpus have hitherto received little attention. 

I do not propose to enter into any points of internal aiiatoiny, 
hiitj as the question of the degree of the degeneration of the 
eyes is of special interest, I may call attention to a recent 
paper by Yejdovsky, in which he criticises the accounts pre- 
viously given, and, after a careful examination by means of serial 
sections, comes to the conclusion that in none of the species 
specially dealt with is there any organ present corresponding to 
a normal Arthropodan eye ; and that only in N. puteamis^ Koch, 
is it possible to speak of a true eye-rudiment, and that even here 
the degeneration has gone so far that the cells of the “ Augen- 
anlage’’ have been modified into a tendon-like bundle that serves 
to attach the large brain-ganglia to the walls of the head 
[34. p. 10]. 

The chief points by which the present species differs from 
other species of the genus appear to be : — 

The body is slender. 

The four anterior side-plates are not so deep as their segments. 

The upper antennse are not more than half the body-length. 

The gnatliopoda have the bases broad, the carpus not longer 
than the propodos, the propodos rather broader than long, the 
daetylos with only one seta on its convex margin and ouly 
three or four very small ones on the concave margin. 

The first three segments of the pleon have the postero-inferior 
angle broadly rounded. 

The outer branch of the third nropod has the two joints 
of nearly the same length in the male, and in fully-grown 
specimens the last joint bears only few very short setas. (In 
younger males the terminal joint, though of about the same 
length as the first, may he more abundantly supplied with 
seta, and these may be longer than is shown in Plate 16. 
nr* 6 .) 

Niphabots Kochiakus, Speiice Bate* (Plates 16 and 17. 
figs* 2 & 3.) ' 

1859. Niphargus KocManusy Spence Bate, Proc. Duhlin Univ. Zool & 
Boh Assoc, i.' p. 239, figs. 1 and 1 Nat. Hist. Eev. vol. vi. 

' P- 165, fig. 1. 

1859. Hist. Rev.yoL vL pp. 166-169. 

1861, Nzphargm KccManm, Hogan, Hep. Brit Assoc. (1860) pp. 116-117. 
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1862. Niphargus Kochimms, Spence Bate, Cat. Ampliip. Brit. Mus. p. 177^ 
pi. xxxii. fig. 3. 

1863. Kipliargus Kochiamcs, Spence Bate & Westwood^ Brit. Sessile-eyed 
Crust, i. p. 323. 

1889. Gammarus Kockianus, Moniez, Bev. Biol, dii Nord de la France, 
i. p. 48. 

1890. Niphargus Kochiamis, Wrzesniowski, Zeitsckrift fiir -wissenscliaft- 
liclie Zoologie, L. 4, p. 674. 

1893. Niphargus Kochumus, Bella Yalle, Gammariui del Golfo di ISfapoli, 
p. 704 {in part). 

1896. Gammartis puteanus, Hamann, Eiiropaiscke Hdlilenfauna, p. 234 
(in part), 

Bpecific diagnosis . — Body less slender than in N'. suhterraneus^ 
first four side-plates as deep as tlieir segments. 

Second and third segments of pieon with posterior angles 
acute, that of the first rectangular. 

Superior antenna about two-thirds the length of the body, 
slender ; third joint of peduncle more than half as long as the 
preceding joint ; flagellum containing about 16 joints, secondary 
appendage of two slender joints, as long as the first two joints 
of the main flagellum. 

Inferior antenna with the last two joints of peduncle equal, 
rather slender ; flagellum of about 8 joints, half as long again as 
the last joint of peduncle. 

Maxillipedes with the lobes large, inner lobe reaching con- 
siderably beyond the distal end of the inner margin of the meros, 
and the outer lobe reaching as far as the end of the carpus. 

First gnathopod shorter and rather stouter than the second ; 
basos not specially broadened ; carpus as long or longer than the 
propodos ; propodos suhquadrate, widest distally where the width 
is rather greater than the length ; palm transverse, produced 
anteriorly as it approaches the inferior angle, so that this is 
rather less than a right; angle, defined by a stout spine with a 
smaller one at its base ; dactylos fitting closely on to the palm, 
eonvex border with only one or two setse. 

Second gnathopod slender 4 carpus much longer than propodos, 
its inferior margin not much shorter than the anterior, and 
supplied with five tufts of setse : propodos as in first gnathopod, 
but narrower, its articulation with the carpus very narrow. 
Terminal uropoda about one-fifth of the length of the body; 
outer branch with the first joint about four or five times as long 
as the peduncle, and supplied with three or four tufts of setse ; 
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second joint slender, one-fourth as long as the firsts with a single 
seta at the apex. 

Telsdii cleft for three-fourths of its length; lobes widely 
separated^ their outer border nearly straight, with one long 
plimied. seta, and a smaller one one-fourth from the apex, inner 
border slightly convex, extremity with four stout setse. 

Length about 5 mm. 

Mabitat. Eingwood, Hants; Warminster and Marlborough,, 
Wilts ; and Dublin. (In Europe recorded from Munich.) 

This species appears to be less common than the preceding, 
and has consequently received less attention. 

I have specimens from Marlborongli and from Dublin, ana have 
also been able to examine specimens from Munich ; and though 
there are a few small differences that could easily be pointed out, 
I think these all belong to the one species. I feel pretty certain 
that N. pufeanusj Hosius, from Bonn belongs to this species, 
and it seems not unlikely that K puteamis, Koch, from Eegens- 
burg, also belongs to the same species. However this may be, it- 
appears clear that the present species is qnite a different form 
from W szihterra7ieus, and that it is widely distributed in Europe 
and the British Isles. The points by which it may be distin- 
guished have mostly been mentioned in the brief description 
already given. Perhaps the most characteristic points are to be 
found in the gnathopoda, which have the carpus much longer in 
proportion to the other joints, and have the propodos articulated 
to it only at the distal end and lying in the same straight line as 
the carpus ; wEile in iVl subterraneiis the propodos usually lies 
nearly at right angles to the carpus, and its articulation with it 
is consequently oblique and occupies part of the short inferior 
margin. The propodos itself is not so broad as in N. mbter- 
raneus, md has the inferior angle of the palm, produced in a very 
characteristic manner, especially in the first gnathopod. The 
amount of this projection varies a little in different specimens, as 
may be seen from a comparison of figs. 2 
gn?, and it appears to be greater in small specimens. Dig, 2 gn} 
shows the propodos of the first gnathopod of a small specimen 
(4} mm. long) from Dublin, and in this the projection is very 
marked so that the gnathopod might almost be called imper- 
fectly chelate ’’ instead of subchelate,’’ the inferior margin 
bears only two distinct transverse rows of set^, though the third 
and most proximal one is represented by a single seta. The* 
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portion of tlae propodos bordering the palm and its inferior 
angle diifers from the rest of the joint in presenting a peculiar 
stippled and striated appearance ; and it is evidently this that is 
represented by the shading in Spence Bate’s figure in the * Hish 
Brit. Sessile-eyed Crustacea,’ p. 323. This marginate ” appear- 
ance is not so marked in the larger specimen from Marlborough 
(see figs. 3 ,y^ 2 ,d,y';z.^),nor in the specimens from Munich, and the 
tufts of setge on the inferior margin of the propodos are more 
numerous. The first gnathopod is considerably shorter and 
rather stouter than the second; and may also be distinguished 
from it by the long curved seta on the meros, which is present 
just in the same position as in JV. siihterrcmeuSi in which species 
the two gnathopoda are not so easily distinguished. 

The large size of the inner and outer lobes of the maxillipedes 
is another point that readily separates this species from W, szd)~ 
terraneus, 

Tiie terminal uropoda do not appear to become so elongate as 
in N. sitMerraneus^ but the specimens at my disposal are not 
sufficient to enable me to say how far they differ in the two 
sexes. 

iMipiiAEGiTS FoiSTTAKUs, Spence Bate* 

1859. Niphargus fontamis, Spence Bate, Proc. BuMm Univ. Zool, & 
Bot. A.SSOC. i. p. 238, figs. 2 & 2« ; Nat. Hist. Rev. & Quarterly 
Journal of Science, vol. vi, p. 165, fig. 2, 

Niphargzis fontamis, Hogan, Proc. Dublin Univ. ZooL & Bot. 
Assoc, i. p. 240 ; Nat. Hist. Review, vol. vi. p. 166. 

1862. Isq^hargus fontanas, Spence Bate, Cat. Amphip, Brit. Mus. p. 175, 
pi. xxxii. fig. 2. 

1863. Nphargiis fontaiius^ & Westwood, Brit. Sessile-eyed 

Crust, i. p. 319. 

'1889. Gcmtfnarus fontanuSf IslomQz^ Rev. Biol, du Nord , de la France, 
i. p. 48. 

1890. Niphargus fontanus^ Wrze^niowsM, Zeitschrift fiir wissenschaffc- 
liciie Zoolog’ie, ,L. 4, p. 674. 

1893. Mipkargus puteanus, Delia Valle, Ganimarini del Golfo di Napoli, 
p. 704 {in part), 

1896. Gammarus p^i^ieanus, Hani'ann, Europaische HoHenfauna, p. ' 234 
{in part). 

1896.. Niphargm fontanus^ Walker & Hornell, Jour. Mar. Zool. &Micros- 
, vok ii. ,p, 54. 

Bate and ' Westwood describe this species as follows , 
‘'Moderately robust. Coxse of the, fii\st'four pairs ' of legs 
XIOT.' JOirSSf.— ZOOLOGI, YOL. XXTIII. ' ' '■ 'HI 
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nearly as deep as the segments to which they are attached « 
G-nathopoda having the propoda pear-shaped, with the palm 
oblique, and as long as the superior margin, which is nearly 
straight ; inferior margin convex and posteriorly produced ; 
palm defined by one or two movable spines. Anterior segments 
of the tail with the posterior angles pointed. Length | inch.’’ 

I have not yet been able to examine a specimen of this species, 
though Bate and Westwood record it from Bingwood in Hants, 
Corshamiii Wiltshire, and High Elms in Kent. It appears to be 
readily distinguished from the other British species by the pear- 
shaped propoda of the gnathopods and by the oblique palm. It 
is given by Wrzesniowski as a good species. 

Specimens identified by Messrs. Hornell and Sinel as W. /ow- 
tanus have been found in two wells on the outskirts of St. Helier, 
Jersey, and are mentioned by Messrs. Walker and Hornell in 
their report on the Schizopoda &c. of the Channel Islands. 
I have endeavoured to trace these specimens or to obtain others 
from the same locality, but without success, although Mr. Hornell 
used his best efforts on my behalf. 

Genus Ceangoe-vx, Spence Bate, 

Crangonyx^ Spence Bate, Proceed. Dublin Univ. Zool. & Bot, Assoc. 
1859, p. 240; Nat. Hist. Eeview & Quarterly Journal of Science, vi. 
p. 165 ; Cat. Amph. Crust. Brit. Mus. p. 178 : Bate & Westwood, Hist. 
Brit. Sessile-eyed Crust, i. p. 326 : Della Valle, Gammarini del Golfo di 
Napoli, p. 681 : Vejdovsky, Sitzungsberichte der Kouigi.-bohmischen 
Gesellschaft der Wissenschaften Prag Mathematisch-naturwissenschaft- 
liche Olasse, 1896, x. p. 5. 

I have given above only the most important references bearing 
on this genus ; a full historical account of it will be found in the 
one last given. Vejdovsky, however, has not given an amended 
diagnosis of the genus, and in order to avoid confusion, I shall 
not attempt to do so either, as that will, I presume, be done by 
Mr. Stebbing in his forthcoming account of the AmpMpoda for 
Das Tierreich.’ 

It is closely allied to the genera Baracrangonyx and Euerangonyx 
recently established by Mr. Stebbing. Boruta, Wrzesniowski, 
is also very nearly allied to Grmgonyx^ and is indeed considered 
by Vejdovsky to be identical with it; while Boplam, Wrzes- 
niowski, is considered by him as merely a subgenus of 
\and the species Goplana polonim m a surface-species repre- 
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senting tlie form from which the suhterranean species of Ormi- 
gonyx in Europe is probably derived, l^early allied species are 
found in the surface and underground waters of JMorth America^ 
and were formerly assigned to the genus Gmngonyx^ though most 
of them have now been placed in new genera by Mr. Stebbing. 

Cean-goktx suETEEEA]jirEirs, Spence Bate* (Plate 18. figs. 1.) 
1859. Crangonyx mbterrmimi^^ Spence Bate, Proc. Dublin Univ. Zool. & 
Bot. Assoc, i. p. 240 ; Nat. Hist. Kev. vol. vi. p. 166^ fig. 3. 

1861. Crangonyx mbterranms, Hogan, Hep. British Assoc. (1860), 
pp. 166-169. 

1862. Crangonyx mhteft'raneus, Spence Bate, Oat, Amphip. Brit. Mus. 
p, 178, pi. xxxii. fig. 6. 

1863. Crangonyx suhten^anem^ Spence Bate & Westwood, Brit. Sessile- 
eyed Crust, i. p. 327. 

1 890. Crangonyx Wrzesniowski, Zeitschrift fur wissenschaft- 

liche Zoologie, L. 4, p. 697. 

1893. Crangonyx subterraneus, Della Valle, Gammarini del Goifo di 
Napoli, p, 681. 

1896. Cra7igomjx snbterraneuSf Yejdovsky, Sitz. kgl.-holim. Gesellschaft 
dex Wissenschaften, 1896, x. pp. 3-32, pis. i. & ii. 

1896. Gammarm puteanus, Hamann, Europaische Hohlenfauna, p. 234, 
{in part), 

1899, Euci^angonyx Vejdovskyi^ Stebbing, Trans. Linn. Soc., Zoology, 
sex. 2, yii. p. 423. 

SpeeiJiG diagnosis. — Eirst four side-plates nearly as deep as 
their respective segments, the fourth much the largest, being 
about twice as long as the third ; the lower margins of all convex 
and supplied with a few setae. 

Superior antenncB about one-fourth the length of the body; 
the flagellum of about 12 joints ; secondary appendage of two 
slender joints, the first much longer than the second. 

Inferior antennae with the flagellum of 4 joints, the articula- 
tions between them slightly oblique. 

Mandible with the palp rather broad, its second joint half as 
broad as long, its inner margin being produced and convex. 

Eirst gnathopod ratber shorter than the second, carpus sub- 
triangular, much shorter than the propodos : the propodos 
subquadrate, length of anterior border one and a half times the 
breadth ; palm oblique, defined by a stout spine, and supplied 
along its length with peculiar setse split at the ends* The second 
gnathopod similar, but with the anterior border of propodos 
twice the breadth of the joint, and the palm rather more oblique. 
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Basa of tlie last tliree pairs of pereiopoda broad, with the pos- 
terior margin, expanded, convex, greatest breadth three-fourths 
of the length* 

Third nropoda reaching only slightly beyond the extremity of 
the preceding pair; the outer branch one-joirited, twice as long as 
the peduncle, inner branch rudimentary, minute. 

Telson reaching well beyond the end of the peduncle of the 
third uropod, hinder margin somewhat emarginate, lateral angles 
with 2 or 3 setse. 

Length about 4 mm. 

Habitat. Eingw'ood in Hampshire, and Marlborough in Wilt- 
shire. (In Europe recorded from Munich and Prague.) 

This species was first described by Spence Bate from a single 
specimen found at Eingwood. Erom the figures given by de 
Eougemont [17- pi. i. figs. 1 & 2, and pL ii. fig. 1], it appears 
that he really had before him either the present species or 
a closely allied one of Grangonyx ; but his account of it adds 
nothing of importance to what was already known, and his asser- 
tion that it was merely a young stage of WigJtargiis pntemius 
has been already criticised by Humbert and Wrzesniowski and 
shown to be erroneous. The species does not appear to have 
attracted further attention till 1896, when Vejdovsky published 
his important paper [21] and dealt exhaustively with its sense- 
organs and internal anatomy. In his revision of the Q-ainmaridas, 
Stebbing [31. p. 423] gave to the species described by Vejdovsky 
the new name JEucrmigonyx Vejdovsfcyi, saying that it appeared 
to him to differ from Spence Eaters species : the points of differ- 
ence to which he refers apparently being the possession of a small 
inner branch to the terminal uropoda and of an eniarginatioii in 
the telson. I have received from Mr. Stebbing a small mounted 
specimen of Grmigonyw mbterramns from Marlborough, and 
have been able to compare it with mounted specimens of Vej- 
dovsky species ; and after careful examination I have no doubt 
that both belong to the same species, and Professor Vejdovsky, 
wEo made a hasty comparison of the same specimens when I 
visited him in Prague in March last, was of the same opinion. 
In all points that can be observed the different specimens seem 
to be practically identicah The specimen from Marlborough is 
very small, and in its present mounted condition it is not possible 
to be quite certain whether it possesses a small inner branch to 
the , terminal uropoda or mot, 'though , I" think it has ; but this 
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brancli as figured by Vejdovskj is very small and delicate, and 
can no longer be seen in bis specimens now that they are 
mounted in Canada balsam, but the rest of the uropod is so 
similar that I think the fine inner branch must be present in the 
Marlborough specimen also. In this specimen, again, the telson 
can he seen in side-view only, but it is evident that the two 
hinder angles project a little and hear setae, as shown by 
Vejdovsky, and I think the posterior edge between them is 
slightly emarginate. In connection with this point it is perhaps- 
worth while drawing attention to the fact that Jurioac has 
described considerable differences in the telson in the two sexes 
of his Hifliargus croaiicuSi the male having the telson roundly 
indented (rather than cleft) for a third of its length only, while 
ill the female the telson is sharply cleft to two-thirds of its 
length [37. pp. 12, 15, 16, and pL i. figs. 3 &> 12]. In Gran- 

gonyoQ mucronatus, Forbes, again, the differences of the telson in 
the two sexes are quite startling ; and I have recorded the fact 
that in CalUopim subterraneus^ Chilton, the telson is rather 
more deeply emarginate in the male than in the female. 

The lower anteona is shown in fiigure 4, ad. It was wanting 
in Spence Bate’s specimen ; the articulations between the joints 
of the peduncle are slightly oblique, just as in Oragongx com-- 
f actus ^ Chilton. 

The mouth-parts, so far as I haye been able to examine them, 
are in minute agreement with those of the Prague specimens, 
the mandibles, second inaxillse, and maxillipedes being practically 
identical ; the first maxillm I have not seen. 

The first gnatbopod was described by Spence Bate as being 
larger than the second; and this character was made use of by 
Bella Talie as a specific character for separating Orangonya^ 
subterraneus, Bate, from G* compactus^ Chilton. Yejdovsky has 
rightly shown that really the two gnathopoda differ only slightly 
in size, and that the second is actually the longer, though from Ms 
figures it appears that it is scarcely so stout in proportion ; the 
same thing is true of the Marlborough specimen, as may be seen 
from a comparison of figs. % gn} and 4, For an account 
of the peculiar split seta on the propoda of the gnathopoda, 
reference must be made to Vejdovsky’s paper ; they are present 
in the Marlborough specimen, but the specimen is very small 
and the details of them cannot now be made out. 

The large size of the fourth side-plate is a peculiar character, 
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and was first pointed out bj Vejdovsky ; tbe lower margins of 
the first four side-plates are supplied with a few sete, eaxsh 
arising from a slight indentation of the margin ; this has been 
rather exaggerated in Ms figure 1, so as to make it appear as if 
the margins were actually crenate. His fig. 3 is more correctj 
though even here there is rather more crenation than in the 
specimen. 

Accessory brancliise have been described by Vejdovsky on the 
last three segments of the pereion ; similar appendages had 
previously been described by Wrzesniowski in Boruta and 
G-oplana, 


BibIiIOOEAPHX, 

1. Spence Bate & Westwood. — British Sessile-eyed Crustacea, 

voL i., London, 1863. 

2. T. B. E. Stbbbifq-.— -E eport of Corresponding Societies’ 

Committee, British Association Eeport, Dover, 1899. 

3. W. E. Leach.-— “ Crustaceology : Appendix.” The Edin- 

burgh Eiicyclopsedia, voL vii. 1814, pp. 429-437. 

4. P. G-eetais.^ — “ Hote sur deux Especes de Crevettes qui 

vivent aux environs de Paris.” Annales des Sciences 
naturelles, ZooL 2 ser. iv. (1835). 

5. K. L. Koch. — Deutschlands Crustaceen, Myriapoden und 

Arachniden. Eegensburg, 1835-1841. 

6. Eobeet Caspaet. — “ Gammarusputeanmr Verhandl ungen 

des naturhist. Yereins der preussischen Eheiniande und 
Westfalen, 6 Jahrg., Bonn, 1849, pp. 39-48, Taf. ii, 

7. Ait OUST Hosins. — “ tJber die der G-egend 

von Bonn.” Archiv ftir Haturgeschiehte, 15 «Tahrg. 1850, 
Bd. i. pp. 233-248, Taf. i. u. ii. 

8. J . C. ScHioDTE. — Bidrag til den underjordiske Fauna.” 

Bet danske Yidenskabernes-Selskabs Skrifter, 5e Eaekke. 
Naturvidenskabeiig og Mathematisk Afdeling, Bd. ii-, Kjo- 
benhavn, 1851. 

9. J. O. Westwood.— Proc.' Linn. Soc., No. li. p.218 (1853), 

10. Adam' White.— -Popular History' , of British' Crustacea. 

' London, 1857, ■ ■ 

11. C. Spefoe Bate.— “ On the- NipharpmP Dublin 



AMPHIPOBA OP THE BBITISH ISLES, 


159 


University Review, vol. i. (1859) p. 237 ; also in Watural 
History Review, vol. vi. (1859) p. 163. 

12« A. E. Hog AH. — “ On the Habits of Niphargm/outanm (n, s.), 
N. KocManm (n, s.), and Crangonyos Buhterranem (n. g. 
& s.), Spence Bate.” Nat. Hist. Review, vi. 1859, pp. 166-” 
169. 

13- C. Spehcb Bate. — C at. Ampbipoda Brit. Mus. London, 
1862. 

14. S. R. Haemee. — “ On tbe Occurrence of tbe ‘ Well-sbrimp,’ 

WipJiargus, near Norwich.” Trans. Norfolk & Norwich 
Natnralists’ Society, voL vi. pp. 489-491. 

15. Yalette St. Gteoeg-e. — “ Be Gammaro pnteano.” Bissertatio 

InanguraKs, 1857. 

16. Gustav Joseph. — A rthropoden der Kramer Tropfstein- 

grotten,” Berliner entomologische Zeitschrift, Bd. esv. 
1881, Heft ii. 

17. B. BE Eougemoht. — E tude de la Eanne des Eaus: privees de 

Lumiere. Paris, 1876- 

18. Alois Humeeet. — “ Bescription du Niphargm puieanus^ var. 

ForeliiJ^ Bull, de la Soc. vandoise des Sciences naturelles, 
iv. (1876) pp, 278-398, pis. 6 <& 7. 

19. E, Mohiez.' — E anne des Eaux souterraines du Bepartement 

du Nord,” Eev, hiolog. du Nord de la Eranee, i. (1888- 
1889). 

20. A- Wkzeskiowsei.— tiber drei unterirdische Gammariden.” 

Zeitscbrift fiir wissenschaftlicbe Zoologie, L. 4, pp. 600- 
725, pis. xxviii.-xxxii. 

’21. E. Yejdotskx. — ‘‘U eber einige Susswasser-AmpMpoden.” 
SitzuDgsberichte d. Kg.-bobm. Gesellscbaft d. Wissen- 
schaften, Prag, 1896, x. 

22. E. Cheveeux. — S ur un Ampbipode d’Eau douce, Nifliargiis 
Virei, n. sp., provenant des grottes du Jura.” Bull. Mus. 
Hist. nat. Paris, 1896, no. 4. 

'23, Aemahi) Yib^, — L a Eaune souterraine de Erance. Paris, 
1900. 

24- E. B. Cope. — “ On tbe Wyandotte Cave and its Eauna.” 
American Naturalist, vi. July 1872, pp. 1-17. 

25. A. S. Packa:ri).' — T he Cave Eauna of North America.” Nai 

Academy of Sciences, iv,, Eirst Memoir. 

26. J* E. Beh EDICT.* — ^‘‘P reliminary description' of a new Genus 



160 DE. CHAEI/ES CHILTOST OJS' TH32 SUBTERKANEAH 

and three new Species of Crustaceans from an Artesian 
Well at San Marcos, Texas.’’ Proc. U.S. Jfat. Mus. xviii. 
No. 1087. 

27* S. A. Foebes. — L ist of Illinois Crustacea.” Bull. Illinois 
Mus. Nat. Hist. i. 6 (1876). 

28. C. Chiltoin". — The Subterranean Crustacea of New Zealand.” 

Trans. Linn. Soc., 2nd ser. Zoology, vi. part 2. 

29« (x. M. Thoksoi^. — “N ote on Tasmanian Crustacea.” Proc. 
Hoy. Soc. Tasmania, 1892. 

30. 0. A. Saxce. — “ On a new Species of Ifipharqics from Aus- 

tralia.” Proc. Eoy, Soc. Victoria, xii. pt. ii. 

31. T. E. E. Stebbiko. — “Amphipoda from the Copenhagen 

Museum and other sources,” Part ii. Trans. Linn. Soc., 2nd 
ser. ZooL vii. part 8 (1899) . 

32. Deela Valle.— •“ Gammarini del Golfo di Napoli.” Fauna 

& Flora, Monograph xx. (1893), 

33. O. Haaiaot. — Europtiische Hoblenfauna. Jena, 1896. 

34. F. Vejdotsky. — “ Ueber einige Siisswasser-Amphipoden, II. 

Zur Frage der Augenrudimente von MipJiargtis,^' Sitzurigs- 
berichte d. Kg.-bohm. Gesellschaft der Wissenschaften, 
Prag, 1900. 

35. A. S. Packard. — “ On the Origin of the Subterranean Fauna 

of North America.” American Naturalist, xxviii. j)p. 727- 
751. 

36. G. IT. Caebeis’tee. — “Animals found in the Mitch elstown 

Cave.” Irish Naturalist, iv. pp. 25-35. 

37. A. E. Jheinac. — “ Ein Beitrag zur ITenntniss der Fauna des 

Ehoatischen Karstes und seiner nnterirdiscben Ildhlen.” 
Inaugural Dissertation, Munchen, 1888. 


EXPLANATION OF THE PLATES. 

a.s. = superior antenna. 
a.i, = inferior antenna. 
md, = mandible. 
maq}. = masillipede. 

= first gnatbopod. 

= second gnathopod. 

= first pereiopod. 

iiT, — terminal portion of pleon with uropoda. 
' T. = telson. 
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Pirate 16. 

Fig. 1. Mphargus suhterramuti, Leach. The sex of the specimen from which 
each drawing was made is indicated by the osual sign. 

Plate 17. 

Fig. i. Mphmgus subterraneiis, Leach. 

2. Mphargus KochmiuSy Spence Bate, drawn from a specimen from Dublin. 

Plate 18. 

Fig. 1. Niphargus Kockiamcs, Spence Bate, Dublin specimen. 

2. Ditto, from a Marlborough specimen. 

3. Ci'angonyx suhterrmeuB, Spence Bate. 

(All the figures considerably magnified.) 


Eoramiisifeea from the Lagoon at Funafuti. 

Ey Feedeeigk Chapman, A.L.S., F.E.M.S. 

[Bead 6th December, 1900.] 

(Plates 19 & 20.) 

Inteodhction. 

By the study of Foraminifera under abnormal or adverse 
conditions one is able to learn much that is of biological interest, 
and more of the real value of the so-called species, than by the 
mere examination of samples which have been obtained from 
ordinary extensive littoral or deep-sea deposits, formed under 
conditions more or less favourable. 

So far as I know, w^e have never before had so good an oppor- 
tunity of examining a foraminiferal lagoon fauna in detail. The 
present paper is based on the material dredged by Messrs. Q-. 
Halligan and A. B. Finckh across the lagoon of Funafuti ; and 
this was courteously sent to us by Prof. T. Edgeworth David, 
of Sydney University, under whose direction the dredgings' were 
made. 

' The dredgings were taken along a line running due E. and W. 
starting' from, below the Mission Church on Fongafale.Met, at 
intervals of ' half-a-miie, until the opposite rim of, the Atoll was 
LINN. lOUBN. — EOOLOG-Y,':yOL. XXVIII, , ■ 12' 
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reached at Fiiafato Islet These dredgings were sent over in 
6 oz. capsuled bottles and numbered consecutively 1 to 18. 

The starting point for the dredgings, Fongafale, presents an 
unbroken rim ; but on the contrary Fuafatii, on the opposite side 
of the Atoll, is situated on the part of the rim which is broken 
up by channels. These diverse features afford most interesting 
comparisons of the foraminiferal faunas at the two localities ; for 
at the former place the Foraminifera have lived under more or 
less tranquil conditions ; w^hereas those of the latter locality 
were subjected to the action of the currents and surf, and 
consequently had an abundant food-supply, and this could not 
fail to make a decided difference in the assemblage found 
there. 

Although the lagoon of Funafuti is open to the sea by many 
broad channels, chiefly on the S.E. and N.W., the area itself is so 
large, about 9 miles along the line of the soundings, that -we 
might well expect to find a facies in the middle of the lagoon 
differing from that near the rim of the Atoll. 

The results obtained not only bear out this expectation, but 
they offer many new points with regard to the habits and pre- 
ference of conditions exhibited by such lowly forms as the 
Ehizopoda, far exceeding anything we had anticipated. 

The present collection is a remarkable object-lesson on the 
importance of environment in producing variations ; and provided 
these conditions remain fixed for lengthened periods, the varieties 
may converge to definite centres of form, and come to be regarded 
m species. The simplicity of the Ehizopod-structure and the 
almost infinite adaptability of these animals to tlieir environ- 
ment enable us to point to innumerable coiioectiiig'-liiiks or 
intermediate forms, the despair of the systematiat, wdiich afford 
the biologist material for some important deductions and a general 
.comparative 'Study. 

The present work has been chiefly carried out in the &eological 
Laboratory of The Eoyal College of Science; and I am indebted' 
to, Profl Judd, C.B.,,F.E.S., for the facilities he haS' there given 
me* , 

A" of Funafuti Atoll, p. 167. 
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General Analyses of the Samples. 


The composition of the 18 samples of dredgings from the 
Lagoon are as follows : — 


.Sample 

No. 

1 

Distance 

from 

Mission 

Ohurcii, 

Depth in 
fathoms. 

Foraminifera. 

Other Organisms, 

Halimecla. 

1 

mile. 

10 

47 per cent. — Chieflj Milio- 
lim, Orhitolites, Textuhna, 
Cakarma, Arnph istegina , 
and Hdemtegma. 

3 per. cent. — Lamelli- 
branchs, Gastropods, 

Alcyonariaii spicules, 
Echinoderma, Serpuhn, 
Ostracoda and other 
Crustacea. 

50 per cent. 

3 

1 mile. 

15| 

23 p. e.— Chiefly Orbitoliies, 
Cakarma, Textuiarm, Am’' 
■phistegina, and Hctero- 
stegina. 

2 p. c. •— Echinocleiana, 
Poly zoa, Lam ellibranchs, 
Gastropods, Serpiihr, 
Ostracoda. 

75 p.'c. 

o 

1 ,] miles, 

20 

•5 p. c. — Chiefly Sagenina, 
AmphhUghuL and Hetero- 
stcgina. 

*5 p. c.~Laniellibranchs, 
Gastropods, and Ser- 
pula:. 

99 p. c. 

4 

2 miles. 

23 

20 p. e. — Chiefly OrbitolUes, 
PlanorhuUna, Ggpsina, Ckil- 
carma, Amphistegina, and 
Eetemteglm, 

4 p. c. — Echinoderma, 
Polyzoa,Lameiiibranc]is, 
Gastropods, Serpulm, 
Ostracoda and other 

I . Crustacea. 

76 p. t 

5...... 

i 

j 2|- miles. 

24 

14 p. c. — Chiefly Sageiima, 
Ggpsina, A)ytphisfegina, and 
Hderostegina. 

1 p. c. — Echinoderma, 
PolyzoajLam elli branch s, 
Gastropods, Serpuke, and 
Crustacea. 

85 p. c. 

1 , 

6 

i ' j 

3 miles. 

^ .21 

9 p. c.~Chiefly Sagenina, 
Calcama, Amphikef/iim, 
and HeUrostegim. 

1 p. e. — Echinoderma, 
Polyzoa, Brachiopods, 
Gastropods, Lainelli- 
branchs, Serpiihn, Ostra- 
coda and other Crustacea. 

i 

90 p. c. 

I 7 i 

1 , 1 

3.} miles. 

24 

14 p. e.— Chiefly Sagenina, 
Ggpsina, Amphistegim, \ 
and Eeterosteglna, 

: . ■ j 

1 p. e.“Pteropods, Poly- 
zoa, Lamellibranchs, 

1 Gastropods, Serpiilm, 
j and Ostracoda, 

85 p. c. 

! .8.. 1 

I 1 

! 

' 4 miles. 

26 

2 p. e.-— Chiefly Sagenina, 
Ggpsina, Mnionim, Am- 
pMstegina, and Eetewste- 
gina. 

1 p. c. —Sponges, Gastro- 
pods, LamelHbranchs, 
Serpnlije, and Crustacea. 

97p.e.' 


4| miles. 

'25 

1 1 p. Q.-Sagemia, BoUvmi, 

1 Amph, istegina, and Eetero- 
! stcgim. 

1 p, c.““Serpulfe, Lamelli- 
branchs, Gastropods. 

98 p. c. 


12 * 
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Table (continned). 


Sample 

lo. 

1 

Distance 

rom 

Mission 

Cliurch. 

Depth in 
fathoms. 

Foramiiiifera. 

Other Organisms. 

Halimeda. 

i 

j 

10...... 

i 

5 miles. 

26 

12*5 p. c. — Chiefly Sagenina, 
Hadclonia, Aonphisieghut^ 
and Hezerosfegma. 

2'5 p. c.—Serpulfie, Gras- 
tropods. La m eil ibranclis , 
Polyzoa, Pteropocls, Os- 
tracoda and otlier Crust- 
acea. 

So p. e. 

11 

51- miles. 

25 

12-5 p. c.-Ohiefly Had- 
dmiia, Cartmna, Ggpdna, 
Folgtreyna, No7iionina, and 
AmpMstegina. 

2’5 p. c,— Echinoclerma, 
Polyzoa, Lamellibranchs, 
G-astropods, and Crust- 
acea. 

85 p. c. 

12 

6 miles. 

23 

1 p. G.—Sagemm, Ggpsimi, 
Polgtrema, and AmpUste- 
gi'im. 

1 p. c.— Polyzoa, Gas- 
tropods, and Serpulffi. 

t)S p. c, 

13 

6-| miles. 

26 

9 p. c.— Chiefly Carter ina, 
Discarbina^ Ggpsina, Folg- 
tre/m, and Amphistegma. 

1 p. c.-— Polyzoa, Gastro- 
pods, and Serpulm. 

90 p. c. 

14 

7 miles. 

16 

9 p. c.— Chiefly Orbitolites, 
Eaddoma, TnmeatuUm, 
Galcarina, Gyi^dm, AwipM- 
stegina, and Heterostegina. 

1 p. c. Echiiioderma, 
Lamellibranchs, Gastro- 
pods, Heteropods, Ser- 
piilse, and Ostracocla. 

90 p. c. 

15 

7;] miles. 

19 

9 p. c.—Chiefly Textu-laria, 
Calcamia, Ggpsma, Ampki- 
stegim, and Heterostegina, 

1 p. c.—Lamellibranchs, 
Gastropods, and Ser- 

piihe. 

510 p. c. 

16 

'8 miles. 

20 

L ' 

9 p. c.—Chiefly Sagemina, 
FlacopsUina, Carterina, 
Calcar intty Ggpsma, Fo/g- 
trema, and Ampkistegina. 

1 p. c.-"Polyzoa, Lainelli- 
branchs, Gastropods, and 
Serpiilse. 

90 p. c. 

17 

S| miles, 

i 

" 12 ■ 

90 p. c.“Ohiefly Gph'olocu- 
iina, Miliolma; Hatmina^ 
Fmeroplk, Orbitolites, 

Texhdaria, VerncMUina, 

Gbbigcrina, Ci/mhakpora, 
Fiscorbim, Cakarim, Gyp- 
sim, Folytrema, AmpUstc- 
gina, and Heferostegma. 

1 p. e.—Sponge spicules, 
Alcyonariari spicules, 
Eehinoclemia, Bracldo- 
pocls, Laraellibranchs, 
Gastropods, and Ostra- 
eoda. 

Slop. c. 

IS..,'. 

. 0 miles. 

1'' ' 

' i' 

j 

98 p. e.“-Chiefly Bplroloeu- 
Una, Miliolma, JScmmna, 
FenmpUs, Text4ilaria, Fer- 
Miiilbm, SpiriUma, Oym~ 
halopofa^Hkcorhim, Tnm- 
eaMma, Timporus, Fokj- 
tmmj Cakanmy Folysh- 
niclla, Amplmtegim, and 
Heterostegim, 

1 p. c.— Sponge spicules, ' 
Alcyonarian spicules, ; 
Eehinoderma, Hetero- 
pods, and 0.4racocla. 

- 'P- 
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By a reference to the foregoing Table, we find tliat tlie pre- 
cailing genus of the Foi’aminifera under ail the varying conditions 
is AmfJdstegvria. The specimens of this genus which are found 
in the middle of the lagoon are, as a rule, much smaller than 
those found within reach of the influence of mariaeciiiTents from 
the outer side of the reef, whether through channels in the rim 
or through the submarine interstices of the reef-platform. 

The spurred forms Ccdearma and Thioporm (slightly resembling 
each other in general form but not related) are both common 
near the rim at Fuafatu Islet, and on the opposite side of the 
lagoon at Fongafale Islet.; but the latter genus rapidly dis- 
appears on trayelling across the lagoon, and Oalcarina only is 
found in the various saoiples taken from the lagoon-floor. 

The number of genera of the Foraminifera found close to the 
lagoon-shore, near the Mission Church at Fongafale, is 21 ; but 
on the opposite side, at Fuafatu, the number is increased to 28. 
This is obviously owing to the greater influence of marine con- 
ditions and food-supply from the seaward face. At Fongafale 
this seems to be due to the passage of water tlirougli the reef- 
platform, and at Fuafatu to currents passing through channels in 
the rim of the Atoll or between the islets. 

In the middle of the lagoon only three genera are present, 
namely, Sagenma^ Ampliistegma, and Seterostegina. 

Whilst the greater number of generic forms gradually die out 
towards the centre of the lagoon, a few, with some special varieties, 
make their appearance and in tolerable abundance, in consequence 
of the more tranquil conditions prevailing there. A noteworthy 
form ill this respect is Carterina spiculotesta^ whose tiny brown 
tests are usually found attached to HaUmeda’-frond^* The thin 
papery form Q-ypsina Desietdaris var, squamiformh, and the 
adherent Flmwrhdina larvata are also found under similar 
conditions. 

,PjSBOHNTAG-E COMPOSJ'TION OF THE FoBAMIHIFEEAL SaMPXES. 

A Chart of the percentage composition of tlie samples with 
regard to the Foraminifera is given below. By this we see the 
almost equal proportion of Salimeda and the Foraminifera 
occurring near the rim of the Atoll at Fongafale Islet. There ig 

A solitary specimen oi Timporus much worn, and probably 

carried in by cuiTents, was foimcl in Sample 11, miles from tbe rim, of the 
Atoll. 
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Pebcbntage of Foeaminifeea.— Keadings to' the' left of the zigzag* 
line give percentages of Foraminifera ; to the right^ percentages of 
Malimeia and other miscellaneons organisms. 
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then a sudden drop 1| miles out to *5 per cent, of Foraminifera.^ 
followed by an oscillation along the floor of the lagoon^ and in no 
wise dependent upon depth. The percentage of Eoraminifera 



Funafuti Atoll, — Showing the principai Islets and the positions 
■whence the Lagoon samples "were taken, 

here falls as low as 1 and never .rises above 20, This low per- 
centage is persistent until within 1 mile of the opposite rim iea.r 
Euafatu Islet, where there is a sudden rise to 90 per .cent., wirfch 
is further increased within | mile of the , shore to 98 per cent 
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Desceiptiois op the PoEAMIH’IFEEA 

Eamiij MILIOLID^. 

Subfamily NirEECTJLAEiiisriE. 

Nttbechlaeia, Bef ranee [1825]. 

Fubecueaeia bivasicata, Brady. (PL 19. fig. 1.) 

8agrma divaricata^ Brady, 1879, Quart. Joiiru. Micr. Sci. ii. s., vol. xix. 
p. 276, pi. xiii. fi.g8. 22-24. ^ 

N'uhecidaria divaricata, Brady, 1884, Bep. CiialL vol. ix. p. 136, 
pL Ixxvi. figs. 11-15. 

W. dwarkata^ Brady, Millett, 1898, Journ. B. Micr. Soc. p. 261, pL v. 

%. 4. 

This rare form, has previously been recorded from Humboldt 
Bay, Papua; off Eaine Island, Torres Strait; off Tongatabu, 
Priendly Islands ; and lately by Millett from three stations in 
the Malay Archipelago. Our specimen closely resembles that 
of the figure given by Millett, and it also shows the phialine 
termination of the aperture characteristic of this species. 

Lagoon, Funafuti ; very rare. Sample 18 (7| fathoms). 

HuBECUiiAEiA LUCIPXJOA, Befranee. 

Nuhecularia ludfuga^ Defrance, 1825, Diet. Sci. Nat. vol. xxv. p, 210, 
Atlas 2ooph, pL xliv. fig. 3. 

N. heifuga^ Defrance, Egger, 1893, Abhandl. bayer. Akad. Wiss., 
math.-iphys. Cl. ii. vol. xvii. p. 250, pL xxi. figs. 4-7. 

N. lucifuga, Defrance, Miiiett, 1898, Journ. E. Micr. Soc p 261 
pi. V. fig. 7.' 

A rare form in tropical areas. Eeeorded from Tongatabu, 
Friendly Islands ; Malay Archipelago, ■ etc. , It is represented 
at Funafuti chiefly by spirally-wound specimens, originally 
attached to other organisms. 

Lagoon, Funafuti; generally rare* Sample 1 (10 fathoms) ; 
sample 13 (26 fathoms) ; sample 17 (12 fathoms). 

■*‘,0Dh6 synonymy of the species: Is here restricted chiefly to references 
subsequent to Brady’s ‘ Challenger IBeport (1884). 
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Iv'itbectjlaria Brahti, Milletf. (PL 19. fig. 3.) 

N-}(becul(ma inflatcij Brady, 1884, Hep. Cliall. p. 135, pi i. tigs. 5-8. 

N. B?^ad'^i (iV*. in/lata preoccupied), Millett, 1898, Joiirii. K. Micr» 
Soc. p. 261, pi. V, figs. 6 a, 5. 

This species usually occurs in quite shallow water. It was 
ohtained by the ^Challenger’ off Honolulu, Sandwich Islands; 
off Tongatabu ; off Tahiti; Hares Harbour, Admiralty Islands; 
and Balfour Bay, Kerguelen Island. It is common in tbe 
Greek Archipelago, and Millett found it in the Malay Archi- 
pelago, Our specimens do not sliow the fistulose or spouted 
tendency which the aperture assumes, shown in tlie specimens 
figured by Brady and Millett. 

Lagoon, Funafuti ; very rare. Sample 1 (10 fathoms) ; sample 
18 (7| fathoms). 

Hxjbecularia lactjNENsis, sp. nov. (Pi. 19. fig. 2.) 

Test poreellanous, free, or (?) attached ; consisting of a series 
of compressed and concare segments somewhat cuspid at the 
peripheral margin, and arranged in an obscurely rotaline manner, 
Superior face conical, depressed ; inferior, flat. Diameter *55 
millim. 

Lagoon, Funafuti; very rare. Sample 18 (71 fathoms). 

Subfamily M i n i o l i n r n .e. 

Bilocuxina, [1826]. 

Biloculina oblonga, WOrligny. 

Bilomlina oblonga^ d’Orbigny, 1839, in Sagra’s Cuba, Forain. ]). 163, 
pL viii. figs. 21-23. 

This species has the aboral end considerably swollen, and tlie 
iiiyerted aperture of the penultimate chamber very apparent, 
thus differing from JB, elongata^ d’Orbigny, which is more regularly 
oval. D’Orhigny’s specimens came from the neighbourhood of 
the Cuban coral-reefs. ' 

Lagoon, Funafuti ; very rare- Sample 8 (26 fathoms) ; sample 
18 (7| fathoms). 

BinoCUHINA SUBSPHERICA, 

Bilocidina snbsphmica^ d’Orbigny, 1839, in Sagra’s Ouha, Foram. p. 162, 
pi. viii. figs. 25-2T. 
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This species was also described from the coral area around 
Cuba. 

Lagoon, Liinafiiii; very rare. Sauiple 18 (7^ fathoms). 

BiLOCUiiiNA EiNGENS (Lamarck), 

Miliolites rinffens,, Lamarck, 1804, Ami. du Musiuim, vol. v. p. 351 ; 
voL ix. pL xvii. fig. 1. 

Biloeulma rmgem (Lam.), Egger, 1893, AMiandl. bayer. Akad. Wists., 
matli.-phySo Cl. ii. vol. xviii. p. 220, pi. i. figs. 7-9. 

B, 7nngens (Lam.), Millett, 1898, Journ. R. Micr. Soc. p. 262. 

B. riJigens (Lam,), Flint, 1899, Rep. IJ.S. National Miis. (1897) p. 294, 
pi. 39. fig. 2. 

A widely distributed species both geographically and as regards 
depth of water. Millett found it generally distributed in the 
gatherings from the Malay Archipelago. 

Lagoon, FuDafiiti ; very rare. Sample 18 (7g fathoms). 

Spiboloculina, d'Orhigny [1826] . 

Spiroloculina bobusta, Brady, 

Bpiroloculma robusta^ Brady, 1884, Rep. Oliall. vol. ix. p. 150, pi. ix. 
figs. 7, 8. 

8. rohitsta, Brady, Flint, 1899, Rep. U.S. Nat, Mus. (1897) p. 296, 
pi. 42. fig. 1. 

This species was found hj Dr. Brady in the dredgings near 
Culebra Island, West Indies, at a depth of 390 fathoms. The 
specimen from Funafuti is characteristic but small- 

Lagoon, Finiafuti ; very rare. Sample 18 (7h fathoms). 

Spiroloculina excavata, d’Orhigny, 

Sinrohcuima excaimtajd^Ovhignj^ 1846, Foram. Foss. Viemie, p. 271, 
pi., xvL figs. 19-21, 

8, excavata, d’Orh., Rupert 'Jones, 1895, Pal, Soc. Mon., Crag Foram, 
p. 106, ph V. fig. 2 ; woodcuts, figs. 2 b, 

8, excavata, d’Orb., Millett, 1898, Journ. R. Micr. Soc. p. 264. 

8, excavata^ d’Orb., Flint, 1899, Rep. U.S. Nat. Mus. (1897) p. 296, 
,pL41.figv5.' 

Our specimen, is small '■ and ■ very 'thin-shelled, someivhat 
resembling 8. impressa, Terquem, but quite regular in shape. 

■ Lagoon, Funafuti',; very rare. ,' ■ Sample 1,4, (16dathoms); ■ 
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Spieolochlina nitiha, d ^ Orhif / mj ^ var. eoteolatAj dilggei \ 
(PI 19. fig. 4.) 

Sph'ohculina foveolata^ Egger, 1898, Abhandl. bayer. Akad. Wiss.^ 
matii.-piiys. Cl. ii. voL xviii. p. 224, pi. i. figs. 33, 34. 

Spi?'oloeuUm nitida^ d’Orb. (reticulate rarietj), Millett, 1898, Jouiii. 
R. Micr. Soc. p. 266. 

This is a very interestiug variety wbicli bas been recorded from 
tlie Mauritius, the Malay Archipelago, and the S. Pacific. It is 
well developed at Euaafuti, but in the external form perhaps 
more nearly resembles 8. planulat a (Lam.). 

Lagoon, Funafuti ; common. Sample 18 (71- fathoms). 

SpiEOXOCUlIIfA TOBTUOSA, Sp. UOV. (Pi. 19. fig. 5.) 

This curious form somewhat resembles 8» 'lamella of Egger^s 
but is more regular in shape, and is of tiie 8. excavata type. The 
sutural edges of the central series of chambers are strongly con- 
torted. The extremities of the test resemble those of 8. impreBsa, 
Terqiiem. Length *6 miliim. 

Lagoon, Funafuti; frequent. Sample 5 (24 fathoms); sample 
15 (19 fathoms); sample 17 (12 fathoms). 

Spibolocitlijs^a AHTiLLARrM, d ' Ofhigmj . 

Bpiroloculina antillanmij d’Orbigny, 1839, in Sagra’s Cuba, Foram. 
p. 149, pi. xi. figs. 3, 4. 

The ‘ Challenger ’ collections yielded this species from only 
one station in the S. Atlantic, at 350 fathoms. 

It is rare at Funafuti, and appears to be nearly related to the 
form 8. grala^ Terquem. 

Lagoon, Funafuti; rare. Sample 18 (7| fathoms). 

Spibolocflinx grata, Terquem^ 

Spirohculma grata, Terquem, 1878, Mem. Soc. Ceol. France, ser. 3. 
voL i. p. 55, pL X. figs. 14, 15, 

8. grata, Terq., Egger, 1893, Abhandl. haver. Akad. Wiss., math.- 
phys. CL ii. vol xviii. p. 224, pi. i. %. 39. 

This is one of the most frequent species of the genus in 
shallow-water sands of the coral-reefs. The specimens found 
here are typical in form and size. 

Abhandl. bayer. Akad. Wiss., math.-phys. CL ii. vol. xviii p 223 pi i 
figs. 24, 25. t • . ^ • 
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Lagoon, Funafuti. Sample 1 (10 fatlioms) ; sample 13 
(26 fatlioms ) ; sample 17 (12 fathoms) ; sample 18 (7| fathoms). 

Spieoloculina tenuiseptata, JBra&ij, 

Sprolamlina tenuiseptata, Brady, ISSL llep. Cliall. voL ix. p. 153, pi. x. 
figs. 5, 6. 

S. tenuiseptata, Brady, Egger, 1893, AbliandL bayer. Alad. Wiss., 
math.-phys. 01. ii. vol. xviii. p. 223, pi i. figs. 4S, 49. 

8. tenuiseptata, Brady, Millett, 1898, Joiirn, B. Micr. Soc. p. 265. 

The occurrence of the above species in the lagoon-material is 
further evidence that it occurs in shallow water as well as in 
deeper ; for Millett has lately recorded it from the Anchor Muds 
of the Malay Archipelago iu depths of 12-14 fathoms. The 
^ Challenger ’ specimens were obtained from depths of more than 
500 fathoms. The specimens from Funafuti are typical. 

Lagoon, Funafuti ; very rare. Sample 1 (10 fatlioms) ; 
sample 2 (151 fathoms). 

Spirolocttlina actitimaego, Brady. 

Spiroloculina acutimaryo, Brady, 1884, Eep. ChalL voLix. p. 154, pL x. 
figs. 12-15. 

8. acutir/iaryo, Brady, Balkwill & Wright, 1885, Trans. E. Irish Acad, 
vol. xxviii. p. 823, fig. 1, 

8‘ aeutimargo, Brady, Egger, 1893, Abhandl. layer. Akad. Wiss., 
matli.-phys. 01. ii. vol. xviii. p. 222, pL i. figs. 26-28. 

8, aeutimargo, Brady, Millett, 1898, Joiirn. E. Micr. Soc. p. 264. 

As a rule the FuDafuti specimens are small, with exception of 
an example from sample 1. The species is well distributed over 
tropical areas, and occurs in shallow aud deeper water alike. 

Lagoon, Funafuti j common in two pi aces. Sample 1 

(10 fathoms); sample 17 (12 fathoms); sample 18 (7| fathoms), 

Miliolina, 

'MlLIOIilNA TAUYULAETS (Beim). 

Triioculma valvulam, Eeuss, 1851, Zeitschr. deutsch. geol. (jesellsch. 
vol iii. p. 85, pi. vii. fig. t56. ■ ■ , ' ' . . . 

Miliolma mlmlaris (Eeuss), Brady, 1884, Eep. Chall voL ix. p. 161, 
pi. iv, figs. 4, 5. 

M» mlmdaris, Brady, , Goes, 1894, Kongl. Svenska Vet.- Akad. fiandl 
vol. XXV. p. 115, pL, xxii. fig.. 871, 

Jf . trddularis (Eeuss), Millett, 1898, Jdurn. R, Micr. Soc. p. 501, pi. xi. 
■%s. 5-7. ' 
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ilf. valvulark (Reuss), Flint, 1899, Rep. U.S. Nat. Miis., Rep. lor 
1897, p. 299, pi. 44. fig. 5. 

The Funafuti specimens are very small and occur in the deeper 
part of the lagoon. 

Lagoon, Funafuti ; very rare. vSampie 10 (26 fathoms) ; 
sample 11 (25 fathoms). 

Miliolika ciegulaeis {Bornemann), 

Trilomlina circularise Bornemaim, 1855, Zeitschr, deiitsch. geol. 
CleseUsch. vol. vii. p. 349, pi. xix. fig. 4. 

Miliolina circularis (Born.), Fgger, 1893, Abhaiidl. layer. Akad. Wiss., 
math.-phys, 01. ii. vol. xviii, p. 235, pi. ii. figs. 61-63, 

ilf, circularis (Born.), Jones, 1895, Pal. Soc. Mon., Crag Foram. p. 121, 
pL v. fig. 4. 

M, circularis (Born.), Millett, 1898, Journ. R. Micr, Soc. p. 499, pi xi. 
figs. 1-3. 

M, circularis (Born.), Flint, 1899, Rep. U. S. Nat. Mus., Rep. for 1897, 
p. 298, pi. 44, fig. 1. 

A species met with ofi* Cuba and the coast of Australia, amongst 
other localities. Millett has lately recorded it from the Malay 
Archipelago. The hiloculine form of the species occurs in the 
lagoon at Funafuti. 

Lagoon, Funafuti ; specimens rather small. Sample S 
(26 fathoms) ; sample 18 (7g fathoms), 

Miliolika laeiosa {cV O rhigny). 

Trilomlina labiosa, d’Orhigny, 1839, in Sagra's Cuba, Foram. p. 178, 
pi. X. figs. 12-14. 

Miliolina labiosa (d’Orb.), Millett, 1898, Journ. R. Micr. Soc. p. 502, 
pi. xi, figs. 8, 9. 

M. labiosa (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mns., Rep. for 1897, 
p. 299, pL 45. fig. 3. 

This wild-growing form is not unfreqiieiit in one of the 
samples from the Funafuti lagoon. It here Jippears to form a 
link between Miliolina valvularis and Muhecularia inflata. 

Lagoon, Funafuti , Sample 17 (12 fathoms); sample 18 
(7| fathoms). 

Milioehs-a sijbeotunba {Montapi). 

Vermiculum subrotundufUe Montagu, 1803, Test. Brit. pt. 2, p, 521. 

Miliolina subrotunda (Mon t.j, Millett, 1898, Journ. R.Micr. Soc. p. 502. 

M.suhrotunda (Mont.), Flint, 1899, Rep. U.S. 'Nat. Mils., Rep. for 
1897,p;299,pL 44. fig. 6. 
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The specimens found at Eanafuti are characteristic. 

Lagoon, Eanafiiti. Sample 17 (12 fathoms) ; sample 18 
{7| fathoms). 

MiLIOLIKA TRXOAEIKATA {cV Orhlpll/). 

Triloculina tnciirbuita, d’Orbigay, 1826^ Ann, Sci. Nat. vol. vii. p. 299, 
No. 7. 

Miliolhia triearinata (d’Orb.), Millett, 1898, Joiirii, R. Micr, Soc. p. 502. 

Af. triearinata (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mus., Rep for 
1897, p. 298, pL 44. fig. 4. 

The type form of this species is not common here, and varies 
somewhat in size. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 4 
(28 fathoms); sample 18 (71 fathoms). 

Miliolika trioarikata (cVOrh,\ var. Terquemiatsta, Brady. 

Miliolina Terqtiemiafia, Brady, 1884, Rep. OhalL vol. ix. p. 166, pi. cxiv. 

fig. 1 k 

M. tricarmata (d’Orh.), striate variety, Millett, 1898, Joiirn. R. Micr. 
Soc, p. 508, pi. xi. figs. 10, 11. 

This variety is distinguished by the numerous interrupted 
stride with which the surface of the test is covered. It was 
rare in the ‘ Challenger ’ collections, off Ceylon and the coast of 
Madagascar ; but has been found not uncommon in the Malay 
Archipelago by Millett. 

Lagoon, Funafuti. Sample 17 (12 fathoms); sample 18 

(7 1 fathoms), 

Miliolika TBiCAitiKATA (d Of 5.), var. Berti-ielikiaka, Brady. 

MiiwUna BertJielmimia^ Brady, 1884, Rep. Cliall. vol. ix. p. 166, 
pL cxiv. fig, 2. 

'M. triGamiata (clOrb.), reticulated variety, Millett, 1898, Joimi. R. 
Micr. Soc, p. 503, pL xi. fig. 12. . 

This" shallow-water form is usually rare, and occurs in two 
samples only, near the rim of the atoll at Funafuti. 

lagoon, Funafuti. Sample 1 (10 fathoms) ; sample IS 

(7|- fathoms). 

' 'MiLIOEIKA RETreULArA. Of 

Tiikmlma retimlata, d’Orhigny, 1826, Ann. Sci., Nat. vol. vii. p. 299, 
No. 9..' ■■ 

■MiUolina ' ■ ( Triloe^dina) rGiimlata, ' d’Orbigny,: Egger, 1893, ' Abhandl 
baye 2 \ Alad.A¥iss.,inath,'-p}iys.Cl. ii.vol.,xviii.p.'289, pi. ii. figs. 83, 84.' 
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Qumqueheulim retimlata (d’Orb.), Schlumberger, 1893, Mem. Soc, 
ZooL France, vol. vi. p. 214, fig. 25, & pi. ii. fig. 62. 

MilioUna reticulata (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mus., Rep. 
for 1897, p. 301, pL 46. fig. 5. 

This species occurs not uncoinsnonlj at Funafuti. The speci- 
mens from the Ligoon comprise both the trilociiline and the 
quinqueloculine forms. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 17 
(12 fathoms) ; sample 18 (7g fathoms). 

Miliolina undos a {Xarrer), 

QuinqiielocuUna imdosa, Karrer, 1867, Sitzungsb. Ak. Wiss. Wien, 
Tol. Iv. p. 361, pi. iii. fig. 3. 

Miliolina undosa (Karrer), Egger, 1893, AbliaiidL bayer. Ak. Wiss., 
math.-phys. Cl. ii. vol. XTiii. p. 237, pi. ii. figs. 41, 42. 

JL undosa (Karrer), Millett, 1898, Journ. R. Micr. Soc. p. 506, pi. xii. 
figs, o a-c, 

M. undosa (Karrer), Flint, 1899, Rep. U.S. Nat. Mus., Rep. lor 1897, 
p. 300, pi. 45. fig. 4. 

This species varies considerably in size in different parts of 
the lagoon, and attains its largest dimensions in 12 fathoms 
near the lagoon-margin. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 4 

(23 fathoms); sample 17 (12 fathoms) ; sample IS (7i fathoms). 

Mi'lioiina Parkeri, Brady. 

Miliolina Farkeri, Brady, 1884, Rep. Cball. vol. ix. p. 177, pL vii. fig. 14. 
M. Parlmn] Brady, Millett, 1898, Journ. R. Micr. Soc. p. 507, pL xiL 
tigs. 4 «, b. 

Although this form is widely distributed, it appears to be 
restricted to the neighbourhood of coral-reefs. 

Lagoon, Funafuti. Sample 1 (10 fatboins) ; sample 17 

(12 fathoms) ; sample 18 (7| fathoms). 

Miliolina FERUSSiCii (crOrhiyny). 

QuinquehcuUna Ferussadi, d’Orbigny, 1826, Ann. Sci. Nat. vol vii. 
p. 301, No. 18 : ModMe No. 32. 

Miliolina Fenmacii{d!Qth.), Millett, 1898, Journ. R. Micr. Soc. p. 507, 
pi. xii. figs. 6 fi!, 5, 7 05, 5,^ c. ■ , 

This species is very numerous in some samples from the lagoon, 
but is never found far away ’-from the margin. The .variations 
from the typical form are ■ very many, and they often, approach 
Spiroloenlma in,, the expansion and thinning, of. the test along the 
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median plane, hj wMch the quinqueloculine form is reduced to a- 
coiriplanate series of chambers. 

Lagoon, Lunafiiti. Sample • 1 (10 fathoms) ; [sample 17 
(12 fathoms) ; sample 18 (7i fathoms). 

Miliolika aggtLUtikaks { d ' Orhigny ). 

Quinqiiehcidma ar/glutinmis^ d’Orbigny, 1839^ in Sagra's Cuba, Foram. 
p. 168, pi. xii. figs. 11-13. 

3Eliolma agglutinam (d'Orb.), Egger, 1893, Abhandl. bajer. Akad. 
Wiss., niath.-phys. Cl. ii. Yol. xviii. p. 239, pi. ii. fig. 56. 

31 agglutinans (d’Orb.), Goes, 1894, K. Svenska V'et.-Akad. Hand!, 
yol. XXV, p. 110, pi. xix. fig. 848, pi. xx. fig. 849. 

31 agghitmans (d’Orb.), Millett, 1898, Journ. R. Micr. Soc. p. 508. 

31 agghitincms (d’Orb.), Flint, 1899, Kep. U.S. Nat. Mas,, Rep. for 
1897, p. 301, pi. 47. fig. 2. 

The above form occurs on both sides and at the extreme margins 
of the lagoon at Funafuti. It is somewhat curious that in 
Sample 1 the tests are of the M, Mrussacii type, whilst on the 
opposite side of the atoll, in sample 18, they are all of the form 
of M. semmulum. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 18 
(7 1 fathoms). 

Miliolika Likkeaka {d-Orligny), 

Trihcidma d’Orbigny, 1839, in Sagra’s Cuba, Foram. p. 172, 

pi. ix. figs. 11-13. 

Miliolina Linnmma (d’Orb.), Millett, 1898, Journ. R. Micr. Soc. p.609. 
31 Linnmma (d’Orb.), Flint, 1899, Rep. U.S. Nat. Mu.s., Rep. for 
1897, p. 300, pi. 46. fig. 3. 

A single specimen only wns found at Funafuti in the lagoon- 
dredgings, but it is of frequent occurrence in many of the beach- 
sands of the atoll. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Miliolika nicoBKis (Wdfcer ^ Jacob), 

Serpula bicornis, Walker & Jacob, 1798, Adams’ Essays, Kanmacher 
ed. p. 633, pi. xiv. fig. 2. 

; ' Miliolina hkornk (W. k J.), 'Egger, 1893, Abhandl. bayer. Akad. Wiss., 
matli.-phys. CL ii, vol xviii. p. 237, pi. ii. figs., 73, 74. 

' M.Mcornis (W. & J.)', Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 1897, 

,p. 300, pi. 46. 'fig. '2. 

The specimeos found here are not very typical. 

Lagoon, Funafuti Sample 17 -(12' fathoms) sample 18\ 
■(7|''fathoms). ' " 
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Miliolis'a alteolijS’IFOBmis, Brady. 

Miliolina alveoiim/ormis, Bradj, 1879. Quart. Joiirn. Micr. Sci,. n. 
Tol. XIX. p. 54. 

ilf. alveoliniformis. Braclj; Egger^ 1893, Abbandl. bajer. AkacL W'iss.,. 
matli.-plijs. Cl. ii. vol. xviii. p. 232, pi. ii. figs. 17-19. 

TMs coral-reef species is restricted, in the lagoon-dredgings, tO' 
the margin. They are here small, some specimens being quite- 
minute, measuring only *5 nim., with the exception of a single 
individual from Sample 17 (12 fathoms), which is 2*3 miii. in 
length. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 17' 
(12 fathoms); sample IS (Ik fathoms). 

Miliolika oblok-oa {Montagio). 

Vermiculum oblongum, Moutagu, 1803, Test. Brit. p. 522, pi. xiv. fig. 9. 

Miliolina ohlonga (Montagu), Eupert Jones, 1895, Pal. Soc. Mon., 
Crag Foram, p. 120, pi. iii. figs. 31, 32, & xfi. t. fig*. 5. 

M. ohlonga (Mont.), Millett, 1898, Joura. E. Micr. Soc. p. 267, pi. v. 
figs. 14 a, h. 

M. ohlonga (Mont.), Flint, 1899, Eep. U.S. Nat. Miis., Eep, for 1897,. 
p. 297, pi. 43. fig. 3. 

The specimen found is very elongate, but otherwise charac- 
teristic. 

Lagoon, Funafuti. Sample 4 (23 fathoms). 

MiLionmA Boijeaka {d'* Orhigny). 

Quinquelomlina Boueana, d’Orbigny, 1846, Foram. Foss. Vienne, p. 293, 
pL xix. figs. 7-9. 

Miliolina Boueami (d’Orbignj*), Goes, ' 1894, K. Svenslca Yet.-Akad. 
Hand!, vol. xxv. p. 114, pL xxi. fig. 865. 

3L Boiieana. (d*Orb.), Millett, 1898, J oui’n. R. Micr. Soc. p. 510, 

A solitary specimen, not quite typical, but nearest to the- 
above species, was found in the iagooii-dredgings. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Miliolixa Bosciat^a {d'Orhigny). (PL 1. fig. 7.) 

Quingiielomlma Boseiana^ d’Orbigny, 1839, in Sagra’s Cuba, 'Foram*. 
p. 191, pi. xi. figs. 22-24. 

31iliolina Boseimm (d'Orb.), Millett, 1898, Journ. E, Micr. Soc. p. 267, 
pi. vi* fig. 1 * . 

The ' specimens from Funafuti are of the sinooth-sheiled type, 
and their sutures are not so deeply impressed as in the specimens- 
figured by Millett. 

niOT. J01JBH. — ZOOLOGY,. TOL. XXTIII. 13 
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Lf^gooii, Funafuti. Sample 17 (12 fathoms) ; sample 18 

,(7i fathoms). 

Miliolina eijnaeutiensis, sp. nov. {PL 19. fig. 6.) 

Test elongate, clistiBCtly triangular, sometimes with a well- 
marked keel ; aperture slightly prolonged. Surface with delicate, 
slightly oblique^ vertical striations. Length. *5 mm. 

The above form is of the type of IL ohlonga and near 
M. Bosciana; it is distinguished chiedy by the triangular 
contour in cross-section. The striations are finer and more- 
regular than those seen in the striated variety of ilf. JBosciana 
Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 17 

(12 fathoms) ; sample 18 (7| fathoms). 

Mini OLINA s CROB 1C IJLAT A, Brady, 

MilwUm serobirndata, Brady, 1884, Rep. Chall. vol. ix. p. 173, pi. c.xiii. 
figs. 15 a-c. 

This rare form is probably a depauperated variety of ilf. hieornw. 
It was found originally in shore-sand from Madagascar, and at 
!Nares Harbour at 17 fathoms (Brady). The individual found 
at Funafuti is characteristic hut small. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Subfamily H A xr E n i is* i isr iB. 
llAiriRii^'A, d'OrUgny [1846]. 

Haiterika orkatisstma {Karrer), 

Qtdnqtidociilina omatminia, Ilarrer, 1868, Sitzungsb. A.k. Wiss. Wien, 
vol. Iviii. p. 151, pi. hi. fig. 2. 

The specimens found in the lagoon are confiiied to the samples 
from near the margin. They are all very small, wdtli one 
exception from Sample 17. 

Lagoon, Funafuti Sample 17 (12 fathoms) ; sample 18 
(7|' fathoms). 

Subfamily PEiTEBORLiBiKiEi, 

Oommm'RA, Schultze 
■ CORIS^USMRA WTOLVEIS’S, ■ 

Opereidina inmlmm, Eeiiss, 1850, Benkschr. Akad.'Wiss. Wien, vol i. 
p. 370, pi. xlvi. fig. 20. 

' ' See Millett, Foum, R. 'Micr. Soc. 1898, p. 268, '.ph yi. '%,„3' {Miliolma 
R<?6vd«H‘«,,costat© variety). 
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Cornuspira involneus, Reiiss, 1863^ Sitzimgsl). Akad. Wiss. WieUj 
Tol xlTiii, p. 39, pi. i. fig*. 2. 

C. mt'olvens, Reuss, Flint, 1899, Rep. IJ.S. Nat. Miis., Rep. for 1897, 
p. 303, pi. 48. fig. 3. 

Tlie above species is represented here by some rather dwarfed 
or immature examples. 

Lagoon, Funafuti. Sample 17 (12 fatlioins) j sample 18 
(74 fatlionis). 


Pexesoptus, Ilonifort [1S08]. 

PenEEOPLIS PEETtJSTJS (ForsMl). 

NmitMiis Forskll, 1775, Lescr. Anim. p. 125, no. 65. 

Peneroplis pertusus (Forskal), Mdbins., 1880, Foram. von Mauritius, 
p. 78, pi. iii. figs. 9-12. 

P. 2 )erfMSus (ForskSl), Flint, 1899, Rep. U.S. Nat. Miis., Rep. for 1897? 
p. 304, pi. 48. fig*. 4. 

The forms of Peneroplis^ usually regarded as varieties of a 
single species, are clearly related, but possibly do not show a 
more complete series of passage-forms than many other so-called 
species of Foraniinifera. The specimens found at Funafuti fall 
into three groups — namely, the nautiloid form with dendritine 
apertures, the compressed nautiloid and prolengthened form, and 
the delicate crosier-shaped type (sub genus Mo7ialysidmm'), The 
first-named is by far the commonest form found at Funafuti. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 17 
(12 fathoms) ; sample 18 (7| fathoms). 

Pe]s’eroplis AEiETmxJS {Bafscli), 

ISfmdiius (Zifiim) urktmus (pars), Batsclx, 1791, Conch. See-sandes, 
p. 4, pL, vi. fig. 15, c. 

Peneroplis arieimus, Parker, Jones & Brady, 1865, Ann. & Mag. Nat. 
Hist. ser. 3, vol. xvi. p. 26, pi. i. fig. 18. 

P. pertusus (Forsk.), c, Brady, 1884, Rep. Chall. vol, ix, p, 204, 
pi. xiii. figs, 18, 19, 22. 

The rectilinear portion of the series in our specimens some- 
times shows a tendency to curve either inward or outward. 
This type is evoked from an emaciated ■ P. pertmus by the 
unrolling of the last coil or so of chambers. 

Lagoon, Fiioafiiti. Sample ' 17 ■■ (12 fathoms); sample 18 
(7| fathoms), ' „ ' ' 


13 * 
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Pekeeoplis (Monalxsibium) (?) POLiTHS, OJiapman , (PL 19, 

fig. 8.) 

Peneroplis [MonahjBuUum) poUtus, Chapman, 1900, Jouni. Linn. Soc„ 
ZooL Tol. xxviii. p. 4, pi. i. fig*. 5. 

The specimen now figured, from the Euiiafiiti lagoon, is a weak, 
tliiii-shelled peneroplid, and would probably end in a lengthened 
series such as the specimen previously figured, which how^'ever 
had lost its initial series. 

Lagoon, Pimafuti. Sample 18 (7i fathoms). 

Peneroplis (Monaltsidittm) cxlindeageits (Lamarcic), 

Spirolina [Spirolimtes) cylindraeea^j Lamarck, 1804, Ami, du Museum., 
vol. V. p. 5245, no. 2. 

FeneropUs pertusus (Forsk.), type d, Brady, 1884, Rep. ChalL voL ix. 
p. 805, pi. xiii. figs. 20, 21. 

The slender tests composed of a small spiral and a long chain 
of subgiobular chambers are frequent in one sample from the 
lagoon. The surfaces of the chambers are relieved with delicate 
vertical strise, which under a high power can be resolved into 
rows of minute tubercles. 

Lagoon, Funafuti. Sample 17 (12 fathoms) . 

Peneeoplis (Monalxsxbiijm) Sollasi, Ghapman, 

FeneropMs (^M(malysidmm) Sollasi, Chapman, 1900, Joum. Liim, Soc., 
ZooL voL xxviii. p» 3, pL i. fig, 6. 

Fragments of the slender test of this species were found in 
the lagoon; they do not, however, exhibit the initial portion of 
the shell. 

Lagoon, Funafuti. Sample 17 (12 fathoms) ; sample 18^ 
(7| fathoms). 

Oebitolites, Lmmirch [1801], 

Oebitolites maro-inalis {Lamarck). (PL 20. figs. 1-3.) 

OrbuMtes maryinaUs, Lamavck, 1816, Hist. Nat. Anim. sans Vert. vol. ii. 
p. 196, no. !.■ 

OrlntoMes marymalis (Ijam.), Carpenter, 1883, Phil. Turns. voL clxxiv. 
p. 559, fig. 1. 

/). marginalis (Lam.), Flint, 1899, liep. II.S. Nat. Mas.,, Rep. for 1897,- 
p. ,304, pL 50* fig. 2;" pi. 51. fig. h 

This species, is very characteristic of' the shallow-water dredgingS' 
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of tlie Pacific Islands. Out of thirteen 'Challenger^ Stations^ 
eleven were from the Pacific. It has been found also in the 
West Indies, off Madagascar, in the Malay Archipelago, the 
Mediterranean, and the Bed Sea. 

More than half the specimens from the lagoon at Funafuti 
appear to have been at one time attached by a face of the 
shell to various living organisms, but chiefly to joints of 
Salimeda. Some examples were actually found in position on 
these calcareous plants. This habit of Orbitoliies attachiug 
itself to foreign objects is not nnimown, but it appears to have 
only been noticed hitherto in the species Orhitolites complanata. 
The specimens thus found upon other organisms are invariably 
irregularly discoidal, and are generally concavo-convex in shape. 
They also have patches of redundant shell-growth scattered over 
the surfaces, sometimes arranged in radial strigillse around the 
peripheral area. 

Lagoon, Funafuti. Sample 1 (10 fathoms), some of the 
specimens beantifiilh' smooth and regular, others concave or 
indexed and with redundant patclies of shell-growth on the 
surfaces (attached varieties) ; sample 2 (15 1 fathoms), very 
irregular and indexed, specimens large ; sample 3 (20 fathoms), 
irregular speeimeiis ; sample 4 (23 fathoms), irregular speci- 
mens ; sample 5 (24 fathoms), irregular specimens ; sample 7 
(24 fathoms), very irregular specimens ; sample 8 (26 ffiithoms), 
a regular specimen; sample 14 (16 fathoms), irregular speei- 
liiens ; sample 15 (19 fathoms), an irregular specimen ; sample 17 
(12 fathoms), both regular and irregular specimens; sample 18 
(7i fathoms), regular and irregular specimens. 

Oebitolites coMPLAi^ATA, Lamctrck. 

Orbitolites complanata, 1801, Syst Anini. sans Veit. p. 376. 

O. complanata, Lam., Egger, 1893, Abliandl. bayer. i^had. Wiss., 
inatli.-phvs. OL ii. vol. xviii; p. 249, pi. iii. fig. 40. 

Although rarer than the foregoing species, O. mmplmiata is 
common and fairly typical in two of the lagoon samples. , The 
T&netj pUcata oi Bana^ is' found in some abundance, in the 
sand from the lagoon beach at Funafuti, but it does not occur 

* Margbiopora veiiebralis, Blainviile, var. plicata, J. D. .'Lana, 1848, Wiiles’ 
'L.S. Espi. Exped.j Hep. Zooph. p. 706, pi 60. figs. '9, 9 a, 6. 
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ill tlie dredgings. It is somewliat surprising that O, diiflex 
should he altogether wanting in these foraminiferal deposits. 

Lagoon, Luiiafuti„ Sample 1 (10 fathoms) ; sample 2 
(15 1 fathoms). 


family ASTEOEHIZIDJ^. 

Subfamily E h a b b a m m i n i n nn 

Htperahmina, Brady [1878]. 

IIypeeammina eamosa, Brady. 

Hypei'mmnma ramosa^ Brady, 1879, Quart. Joiirn. Micr. Sci., n. s. 
vol. xix. p. 33, pL iii, hgs. 14, 15. 

II. rmnosa, Brady, Goes, 1893, Arctic and Scand. Foram., Sv. Vet.-Ak. 
Handl. vol. xxv. p. 18, pi. iv. figs. 61, 62. 

M. rmnosa, Brady, Flint, 1899, Hep. U.S. Nat. Mus., Eep. for 1897, 
p. 270, pi. 11, %. 1. 

It is unusual to meet with this species in low latitudes, but it 
has already been recorded by Goes from the Pacific and the 
Caribbean Sea; and by Eiint from Cape Hatteras and the Gulf 
of Mexico. 

The specimens from Funafuti lagoon exhibit the primordial 
segment, and the test is yellowish brown and composed of very 
slender and minute calcis|)ouge-spicules. 

Lagoon, Funafuti. Sample 15 (19 fathoms). 

Sagenina, Glia f man [1900].’*' 

Sagenina eeonbescens {Brady). 

Bagenella frondescens, Brady, 1879, Quart. Joiirn. Micr. ScL, ii. s. 
vol. xix. p. 41, pi. V. fig. 1. 

8. frondescens, Brady, 1884, Eep. Ciiall. vol. ix. p. 278, pi. xxviii. 
figs. 14, 15. 

Sagenma frondescens (Brady), Chapman, 1900, Joiirn. Linn. Soc., 
ZooL vol. xxviii 'p. 4, pi. i. figs.T, 2; pL ii. figs. 1, 2. 

This is ■one;' of the most characteristic and widely spread 
organisms.both of the lagoon and the outer reef. It is an attached 
form, and makes its growth usually upon the fronds of HaUmeda, 
but is also found growing upon other objects which present a 
suitable surface for the purpose.'' . 

Smgeneltu, Brady, 1879, name preoccupied' for a genus of Polyjsoa, sec 
. Joum. Linn. Boc., ZooL vol. xxviii. p.' 4.' 
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Unlike the otlier Foraminifera, this form is conspicuously 
absent from dredgings taken immediately inside the rim of the 
atoll on the opposite sides of the lagoon, and increases in numbers 
and character towards the middle of the lagoon. 

8, frondescem is apparently restricted to the S. Pacific. 

Lagoon, Funafuti. Sample 3 (20 fathoms); sample 4 (23 
fathoms) ; sample 5 (24 fathoms) ; sample 6 (21 fathoms) ; 
sample 7 (24 fathoms); sample 8 (26 fathoms); sample 9 
(25 fathoms) ; sample 10 (26 fathoms) ; sample 12 (28 fathoms) ; 
sample 14 (16 fathoms); sample 15 (19 fathoms); sample 16 
(20 fathoms). 


Family LITUOLIDJ2. 

S ubfamily L i t u o l i K .e. 

Placopsilina, d'‘Orhigmj [1850]. 

Placopsilijs-a cenomaxa, d^Orhignij, 

Flacopsilina cenomana, d’Orhigny, 1850, Prodr. Paleont. vol. ii. p. 185, 
No. 758. 

This species is not a common form, hut it is generally distri- 
buted in tropical and subtropical areas. It was found by the 
® Challenger ’ at five or six stations amongst the coral-reefs of 
the Pacific. 

The specimens found in the lagoon at Funafuti are typical. 
The test sometimes branches towards the end. 

Lagoon, Funafuti. Sample 5 (24 fathoms) ; sample 7 
(24 fathoms) ; sample 16.(20 fathoms); sample 17 (12 fatlioms). 

HADDoyiA, Ghapman [1898], 

Haddois'Ia ToBKEsiE^fsis, Qhapmmt, 

Haddoma Torresmms^ ' Chapman, 189S, .Joiirn. Linn. Soc., Zool, 
vol. xxvi. p. 4-52, pi. xxviii. figs. 1-5 and woodcut p. 453, 

S, ■ Chapman, 1900, Journ. Linn. Soc., Zool. vol, xxviii. 

p. 6. 

The particular part of the lagoon where this species appears 
to thrive best is near the middle, from sample 10, and four miles 
from the nearest reef; at. this place the Maddonim have ,a 
.peculiar habit of sheltering between the fronds of Halimeia^ and, 
by adhering at. various 'points to the Joints, cement them into 
a more or less coherent 'mass. 
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Lagoon, Punafiiti. Sample 6 (21 fatlioiris) ; sample 7 
(24 fathoms) ; sample 10 (26 fatlioms); sample 11 (25 fetlioms); 
sample 14 (16 fathoms) ; sample 15 (19 lathoins) ; sample 16 
(20 fatlioms) ; sample 18 (74 fathoms). 

Suhfamil}" T e o c h a m m i n r n je. 

Caeteeina, Brady [1884]. 

Cakteeina spiciJLOTESTA (Carter)^ 

Botalia spicidotesta, Carter, 1877, Arm. Mag. Nat. Hist. ser. 4, vol. xx. 
p. 470, pi. xvi. ; ibid. 1879, ser. 5, vol. hi. p. 414 ; ibid. 1880, ser. 5, 
vol, V. p. 452. 

Carterim spicidotesta (Carter), Brady, 1884, Kep. Chall. vol. ix. p. 346, 
pi. xli. figs. 7-10. 

C. s^neulotesta (Garter), Millett, 1899, Journ. E. Micr. Soc. p. 365. 

This curious little organism, although resembling Trochammina 
in general form and outline, constructs its test of minute 
calcareous spicules of a fusiform shape. The primary whorls of 
the test are usually strongly coloured a deep reddish brown, 
presumably by the sarcode ; the last whorl or so of the shell is 
more often white, although in one example (a fully grown 
specimen from Funafuti) is strongly coloured to the periphery. 
The little spicular bodies appear to be somewhat felted together 
in the central part of the test in each segment, but lie more or 
less parallel along the outer borders. 

0. spicidotesta bas been found in the Grulf of Suez, the Eed 
Sea, the Griilf of Manaar, the Malay Archipelago, and the 
S. Pacific. It is normally adherent, and is found attached to 
Malimeda and Liiliothamnion at Funafuti. 

Lagoon, Funafuti. Sample 10 (26 fathoms) ; sample 11 
(25 fathoms)'; sample 13 (26 fathoms) 5 sample 15 (19 fathoms); 
sample 16 (20 fathoms). 

Family TEXTULAEIIDHU. 

Subfamily Textituaeiin as. 

Texotuaeia, [18 

T:BiXTmAmA mLxvM, Barker ^ Jbms, 

: " Texttdaria 'folium, Parker & Jones, 1865, Phil, Trans, vol. civ. 
pp. :370, 420, pi. xviii fig. 19. : ■ 
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T. folium j P. & J.j MoebiuSj 1880, Foram. Mauritius, p. 92, pi. viii, 
figs. 16, 17. 

The principal localities for this delicate little species are 
situated in the Pacific, where it is found in the shallow water o£ 
coral-reefs. It has also occurred at Mauritius, Bass Strait, 
Torres Strait, and Melbourne. 

Lagoon, Funafuti. Sample IS (7i fathoms). 

Text'Ulabia coxica, crOrUgtiy. 

Tecctuhria conica^ d’Orbigay, 1839, in Sagrats Cuba, Foram. p. 143, 
pi. i. figs. 1.9, 20. 

T. conica, d’Orb., Fgger, 1893, Abhandl. baver. A.k. Wiss., math.- 
pliys. CL ii. Tol. xviii. p. 273, pi. vi. figs. 34-36. 

T. conica^ d’Orh., Flint, 1899, Kep. U.S. Nat. Mus., Pep. for 1897, 
p. 285, pL 29, fig. 6, 

This common and widely distributed species is best represented 
in the lagoon in the samples close to the rim of the atoll. In 
all cases they are rather undersized. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 4 
(23 fathoms) ; sample 14 (16 fathoms) ; sample 17 (12 fathoms) ; 
sample 18 (7-| fathoms). 

Textulaeia eugosa {Reiiss). 

Flecanimn rufjosum^ lieuss, 1869, Sitzungsh. Ak. Miss. Mien, voL lix. 
p. 453, pi. i. figs. 3 a-yh. 

Teuiularia rugosa (Eeuss), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897,p. 284,pL29. fig. 2. ^ ■ 

This striking coral-reef , species is well represented in the 
lagoon dredgings. It is one of the exceptions to the rule that 
the best deyeloped specimens occur near the margin of the 
lagoon, for extraordinarily large examples were found in samples 
6 and 15, at 3 and 14 miles respectixely from the edge. One 
of these measures 5 mm. in length'; whereas the usual length of 
large specimens is 2 mm. 

Lagoon, Funafuti. Sample 1 ' (10 fathoms) ; sample 2 
(15 J fathoms); sample 6 (21 fathoms); sample 7 (24 fathoms)'; 
sample 15 (19 fathoms); sample 17 (12 fathoms) sample 18 
(7| fathoms). , 

VEE^neuiniXA, (fOrbigng [1840]. 

A^EEHEUIMNA SPIXIJLOSA, 

Vemeuilma spinulom, Reuss, 1849, Denk'schr. Ak. Muss. Wien, vol. i, 
p. 347, pi. xlvii. figs. 12 a-c. 
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V. spinulosa^ lleiiss, Eg’g'er, 1893, Abhandl. layer. Ak. Wiss., CL ii. 
vol. xviii. p. 281, pi. •\ii. Hgs. 11, 14-16. 

Tlie lagoon specimens are below the average size. The 
examples from dredgings farthest from the margin of the lagoon 
have lost their delicate spines, which seems to prove that they 
have been carried in, in common with many other species, by 
the action of currents. 

Lagoon, Piinafiiti. Sample 1 (10 fathoms) ; sample 4 
(23 fathoms) ; sample 17 (12 fathoms) ; sample 18 (7| fathoms). 

VALTXJiiiKA, d'Orhigny. 

Valthlika Dayidiaka, Chapman, 

Valvulina Daviduiua, Chapman, 1900, Joum. Linn. Soc., ZooL 
voL xxviii. p, 9, pi. i. fig. 4. 

A fully developed example of this interesting species was found 
near the margin of the lagoon. 

Lagoon, Funafuti. Sample 18 (7| fathoms). 

Clayulina, d'Orligny [1826], 

Clavulika Paiusieksis, d'Orbigny, 

ClavuUna Farmensis, d’Orbigny, 1826, Ann. Sci. iShit. vol. vii. p. 268, 
No. 3 : Modele No. 66. 

C. Parisiemis^ d’Orb., Flint, 1899, Eep. U.S. Nat, Mus., Eep. for 1897, 
p. 289, pi. 35. figs. 2, 3. 

The specimen found in the lagoon is a very neat example with 
the sutures of the chambers perfectly distinct. 

Lagoon, Funafuti. Saraj)le 1 (10 fathoms). 

Subfamily Bulimiki Nnc. 

Bolitika, d'Orligny [1839]. 

. BoLITIKA PTOCTATA, 

BoEuna jmnctataj cVOrbigny, 1839, Foram. Amer. Mdricl. p. 61, pi viii. 
figs. 10-12,, 

B. punctata^ d'Orb., Flint, 1899, Eep. U.S. Nat. Mus., Rep. for 1897, 
p. 292,,.pL 38. fig. 1. 

A single specimen of this delicate form was found, in the 
central part of the lagoonV 

Lagoon, Funafuti. Sample 9 (25 fathoms). 
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Bolitia'a limb at a, Bradij, 

Bolivina limbata^ Brady^ 1881, Quart. Jouni. Micr. Sei., ii. s. toL xxi. 
p. 57. 

A typical example of this species was found near the margin 
of the lagoon. 

Lagoon, Funafuti. Sample IS (7| fathoms). 

Bolitia'a toeteosa, Brady. 

Bolivina toHuosa^ Brady, 1881, Quart. Journ. Micr. Sci., ii. s. vol. xxi. 
p. 57. 

B. tortuosaf Brady, Egger, 1893, Abhandl. bayer. Ak. Wiss., math.- 
pliys. CL ii. toL xviii. p. 298, pi. viii. tigs. 43, 44. 

A widely distributed form in warm areas. The specimeti 
from the lagoon is rather below the average size. 

Lagoon, Funafuti. Sample 18 (7i fathoms). 

EamBy LAGET^ID^. 

Subfamily P o l x m o e p h i i k m. 

Sageia^a {d'Orhigny, 1839) emend. Farlcer Jones [1865]. 

Sageis^a EAPHAis^us, Barker Jo7ies. 

Uvigeiina (Sagrina) rcqyhanus^ Parker & Jones, 1865, Phil, Trans, 
vol. civ. p. 364, pi. xviii. figs, 16, 17. 

Bipliogenerina {Sagrma) rapJianus, P. & J., Egger, 1893, Abhandl. 
bayer. Ak. AViss., math.-phys. 01. ii. vol. xviii. p. 317, j)L ix. fig. 36. 

In common with the othew- true reef-loving Foraininifera, 
this species is confined to samples from the margin of , the 
lagoon. 

Lagoon, Funafuti, , Sample 1 (10 fathoms) ; sample 17 
(12 fathoms); sample 18 (7| fathoms). 

Family aLOBiaEEINIDJS. 

Globigeeika, d/OrUgny [1826], 

GlOBIGEEI2s"A BULLOmES, 

Gkhigerma hulloides^ d'Orbigny,TS26, Ann. Sci. Kat. vol. vii.,p. 277, 
No. 1 : Modeles, Nos. 17 k 76, 

, {?. ' htdhides^ d’Orb., Flint, 1899, Ptep, IJ.S. Nat. Mus., Pep, for 1897#' 
p.321,pL 69,fig. 2. , ■ 

The conditions ■ under ' which ' these : specimens lived are not 
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favouraWe to the growth of- this pelagic foraminifer, for the 
specimens found are all below the usual size and are restricted 
to the lagoon-margin. 

Lagoon, Funafuti. Sample 2 (15| fathoms) ; sample 17 

(12 fathoms) ; sample 18 (7^ fathoms). 

G-lobiq-erina bulloibes, d ' Orhiffn ^, var. triloba, . Eeuss , 

Ghhigerina triloba^ Leuss, 1849, Denkschr. Ak. Wiss. Wien, vol. i. 
p. 374, pi. xlTii. figs. 11 a-e. 

G, hulloides, d’Orh., var. triloba^ Reuss, Brady, 1884, Eep. Cliall. vol. ix. 
p, pi. Ixxix. figs. 1, 2 ; pi. Ixxxi. figs. 2, 3. 

This variety accompanies the type form in two out of the 
three occurrences in the lagoon. Similarly these are small 
starved specimens. 

Lagoon, Funafuti. Sample 17 (12 fathoms) ; sample 18 

(7|- fathoms). 


Family EOTALIIDJil. 

Subfamily Spirillinin 
Spirillina, Wirenlerg [184^1]. 

Spirillina tbberciilo-limbata, Qhagymmi. 

Sjymllina tuherculo-Umhata^ Chapman, 1900, Journ. Linn. Soc., Zool, 
vol. xxviii. p. 11, pi. i. figs. 8 a-e. 

Although in general form this is like Spirillina inceqtmlis, 
Brady, the two faces of the test are differently decorated to 
that species, there being no tubercles on the inferior face. It is 
confined to one point near the lagoon-margin. 

Lagoon, Funafuti. Sample 18 (7-^ ffithoms). 

Spirillina spinigera, Chapman. (Pi. 19. figs. 9 & 10.) 

Spirillina spimgera^ Chapman, 1900, Journ. Linn. Soc., Zool. vol. xxviii. 
p. 10, pL i. hgs. 7 a-e. 

The material from the lagoon affords us many additional 
specimens of this interesting form. The specimen (fig, 9) 
showing the long spinous decoration appears to belong to the 
megalospheriG type of shell; whilst the larger forms, which by 
the way are more numerous, and which have a thinner peripheral 
edge, seiTate rather than spinous (fig. 10), are presumably 
microspheric. 

Lagoon, Funafuti. Sample 18 (7^ fathoms). 
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Subfamily E o t a j. 1 1 h ^e. 

CymeaijOpoba, Hag enow [1850]. 

Ctmbalopoea Poeyi { d ' Orhigmj ), 

Mosalina Poei/i, d’Orbigny, 1839, Foram. Cuba, p. 100, pL iii. 
figs. 18-20. 

Cymbalopora Poeyi (d’Orb.), Egger, 1893, Abliandl. bayer. Ak. Wiss., 
matli.-pbys. CL ii. vol. xviii. p. 381, pL xviii. figs. 51, 52. 

C. Poeyi (d’Orb.), Flint, 1899, Eep. U.S. Nat. Miis., Eep. for 1897, 
p. 326, pi. 72. bg. 1. 

"When living, tlie central part of tbe test of this species is 
usually of a rose or red-brown tint. The specimens from tbe 
lagoon are invariably white, and those from near the middle of 
the lagoon are discoloured and yellowish-brown. This leads one 
to conclude that these and many other forms are not actually 
living in the lagoon, but are carried in by ocean currents. 

The depressed variety sometimes found accompanying the 
typical forms is here very rare. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 14 (26 
fathoms) j sample 16 (20 fathoms) ; sample 17 (12 fathoms) ; 
sample 18 (74 fathoms). 

Cymbalopoba TABELLiEEOBMis, Brady. 

Oymbahpora tahelkeformis, Brady, 1884, B.ep. OhalL vol. ix. p. 637, 
pL cii. figs. 15-18. 

C. tabeUaformis, Brady, Egger, 1893, Abhandl. bayer. Ak. Wiss., 
matli.-pliys. 01. ii. vol. xviii. p. 382, pL xviii. figs. 54, 55. 

The specimens from the lagoon are typical but rather small. 
The species is chiefly known from the coral-reefs of the islands 
of the Pacific, and it also occurs off Mauritius. 

Lagoon, Funafuti. Sample 18 (7^ fathoms). 

Cymbabopoka (Tretomihialus) bttlloibes {(I-OrUgny). 

liosalina bidloides^ d’Orbigiiy, 1839, Fomin. Ouha, p. 104, pi. iii. 
figs. 2-5. 

TretompJmlm hulloides (d’Orbigny), Mdbius, 1880, Foram. Mauritius, 
p. 98, pi. X. ligs. 6-9, 

Cymbalopora (TretomphalKs) hulloideH (d’Orb.), Brady, 1884, Rep. 
Chail. vol ix. p. 638, pi. cii. figs. 7-12. 

C, hulhides (d’Orb.), Egger, 1893, Abhandl. bayer. Ak. Wiss., math.- 
phys. CL ii. vol. xviii. p. 381, pi. xviii. %. 53. 

It is very probable that the examples found in the lagoon have 
floated in by' the action, of currents, especially 'since this form is 
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iisoally found near tlie surface of the ocean. Our specimens are 
of the normal size. 

Lagoon, Funafuti. Sample 17 (12 fathoms) ; sample 18 
(7i fathoms). 

Discoebina, Parlcei'^ Jones [1S62J. 

DiscoEBiJiTA AEAFCAirA (JOrligmj"). 

llomlina araucana^ d’Orhign}^^ 1839;, Foram. Ainer. Mihid. p. 44^ ph vi. 
figs. 16-18. 

BkeorUna arauemia (d'Orb.), Fggei', 1893, Ahhaiidl. hayer. Ak. Wiss., 
iiiatli.-pliys. Cl. ii. vol. xviii. p. 380, pi. xiv. figs. 4-6. 

A single specimen, rather small, was found in the lagoon. 

Lagoon, Fiinafiiti. Sample 10 (20 fathoms). 

Biscoebij^a EiJG-osA { JQrhigng). 

Mosalina rugosa^ d’Orhigny, 1839, Foram. Ainer. M6nd. p. 42, pi. ii. 
figs. 12-14. 

Discorhina nigosa (d’Orb.), Egger, 1893, Ahhandl. layer, Ak. Wiss., 
math.-plijs. 01. ii. vol. xviii. p. 383, pi. xv. figs. 1-3. 

D. nigosa is not imcommon in the lagoon dredgings. One of 
the specimens is coloured a warm-brown. 

Lagoon, Funafuti. Sample 10 (26 fathoms) ; sample 14 

(16 fathoms) ; sample 17 (12 fathoms); sample 18 (7| fathoms). 

Discoebina CrLOBTOAEis (J Orligny ), 

Rosalina d’Orbigny, 1826, Ann. Sci. Nat. vol. vii. p. 271, 

pi. xiii. figs. 1-4 : ModMe No. 69. 

Biscorimm ghhularis (d’Orb,), Flint, 1899, Eep. U.S. Nat, Mas., Rep. 
for 1897, p. 327, pi. 72. fig. 2. 

Our specimen.^ are somewhat valuable in size, and the speeicKS 
is not imcommon in the lagoon. 

Lagoon, Funafuti. Sample 10 (26 fatlionis) ; sample 15 
(19, fathoms); sample 16 (20 fathoms) ; sample 17 (12 fathoms) ; 
sample 18 (7|- fathoms). 

Discoebixa Saulcti {( fOrligny )* 

Boscdim ' SmiMif d’Orbigmy, 1839, Foram. Ainer. Merid. p. 42, pL li. 
figs. 9-11. 

.Biscorbmi Saukii (d’Orb.), Parker & Jones, 1872, Quart. Joimi. CeoL 
; Soe. vol. xxviii.'p, 156, , ■ 

J>. Sauleii (d’Orb.), Egger, 1893, Abluiiidl. bayer. Ak. Wiss., matli.- 
pliys. Cl. ii. vol. xviii. p. 392, pi. xv. figs. 51-53. 

'The specimen Iroiir the, lagoon is cFaracteristically/ fliittoiied 
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on fhe superior face, and the colour of the shell is not unlike 
that of D. riigosa. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Discorbika GONCiraA, Brady. 

Discorhina concinna^ Brady, 1884, llep. ChalL vol. ix. p. 646, pL xc. 
figs. 7, 8. 

D. coricmia, Brady, Egger, 1893, Abhandl. bayer. Ak. Wiss., matli.- 
phys. CL ii. toI. xviii. p. 388, pi. xv. figs. 22 24. 

Ill addition to the localities for this species given by Brady, 
the ‘ Gazell.^ ’ collected it from Cape Verde, Mauritius, and 
West of Australia. 

Lagoon, Eunafuti. Sample 17 (12 fathoms). 

Discorbiita Vilaebeboajta (d'Orhiyny). 

Mosalina Viiardeboana, d’Orbigny, 1839, Foram. Amtu*. Merid. p. 44, 
pi. vi. figs. 13-lo. 

JDiscordina Viiardeboana (d’Orb.), Egger, 1893, Abhandl. bayer. Ak. 
Wiss., matli.“phys. CL ii. vol. xviii. p. 387, j)!. xv. figs. 13-15. 

This form in common with the other Liscorbinse was found at 
the lagoon-margin. 

Lagoon, Funafuti. Sample IS (7'| fathoms). 

Biscoebifa pileolijs {d'OrUgny). 

ValvuUna pileokiSj d’Orbigny, 1839, Foram. Amer. Mend. p. 47, pL i. 
figs. 15-17. 

JDiscorbma gnleokts (d’Orb.), Egger, 1893, Abhandl. bayer. Ak. Wiss., 
math.-phys, CL ii. vol. xviii. p. 390, pi. xv. figs, 61-63. 

This species is a well-known form from the Pacific ; and is 
frequent in shallow-water dredgings in tropical and subtropical 
areas. The Funafuti specimens are typical but not common. 

Lagoon, Funafuti. Sample 18 (7| fathoms). 

Disgoebina OEBicuiiAEis {Terqicein). 

Mosalma o^'Mcidaris, Terquem, 1876, Aiiim. sur la Plage de Dunkerque, 
p. 75, pL ix. figs. 4 a, b. 

Bmorbina orbioulai'is (Terq.), Egger, 1893, Abhandl. bayer. Ak. Wiss., 
math.-phys. CL ii. vol. xviii. p. 389, pL xv. figs. 16-18, 76-78. 

This is well represented in point of -numbers, and the specimens 
are fairly typical. A solitary specimen occurred near the middle 
' of the lagoon. 

Lagoon, Funafuti. Sample 8 (26 fathoms); sample 17 

(12 fathoms); sample 18 (7| fathoms). 
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Discoebika tubeeocapitata, Chapman. 

Discorbma tMberocapitataj Cliapinaii, 1900, Joiirti. l.jiiiii. Soc., /doL 
voL xxviii. p. 11, pi. i. fig’s. 9 a-c. 

This striking form is not so developed in the lagoon 
samples, as in the shall ow-water dredgings on the outer part of 
the reef. 

Lagoon, Funafuti, Sample 11 (25 fathoms); sample 
(26 fathoms) ; sample 16 (20 fathoms). 

Liscoebika earesceks, JBradif, 

Disco^'hina rarescens. Brady, 1884, Rep. ChalL vol. ix. i). (>5!, pL xc, 
■figs. 2, 3, and 4 F 

I). raresce7is, Brady, Egger, 1893, Abhandl. hayer. Ale. Wiss., math.-' 
pliys. CL ii. voL xviiL p. 388, pi. xv. figs. 45--47. 

The species which have undoubtedly lived in the lagoon are 
not numerous, and apparently the present form is an example 
which has adapted itself to those conditions. It appears to grow 
attached to the surfaces of other organisms such as Malimeda* 

Brady records this species from the Philippines and Torres 
Strait, and Egger from West Africa and Western Australia, 

Lagoon, Funafuti. Sample 4 (23 fathoms) ; sample 6 
(21 fathoms) ; sample 13 (26 fathoms); sample 14 (16 fathoms) • 
sample 16 (20 fathoms) ; sample 17 (12 fathoms). 

Plakoebulika, d'Orhigmj [1826]. 

Pbakoebtilika Mediteeeakeksis, d^Orbigny, 

Fkm(>rbiiUna Medite^ranemisj d’Orbigny, 1826, x4.nn. Sci. Nat. vol vil, 
p. 280, pi. xiv. figs. 4~6: Modele No. 79. 

P. Mediterrwmmk, d’Orb., Egger, 1893, Ablmndi. bayer, Alu W:iss.,- 
math.-phyB. Cl ii. vol. xviii. p. 380, pi. xiv. figs. 24-2(5. 

P. MedlteTranmm^ d’Crb., Goes, 1894, Kongl S'vonska VoL-Ak, 
liaiidi,, vol XXV. No, 9, p. 91, pi. xv. fig. 786. 

P. M.editerra7imm, d’Orb., Flint, 1899, Rep. U.S. Nat. Mils,, Rep. for 
1897, p. ,328, pi. 72. %. 6. 

This species has a wide geographical distribution. It has 
already been recorded from the Pacific Ocean. T,lie lagoon 
specimens are sma,li and arrested in their growth, and are veiy 
like the specimen figured by Goes to ■which reference is given 
above. 

"Lagoon, Funafuti. , Sample. ! (10 fathoms),; sample 13 
(26 fathoms); sample 18 (7| fathoms). 
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Plawoebhlina liAEVATA, Farher 9" JoQies. 

Planorhulimi vulg€iriSf yar. larvata, Parker & JoneS; 1860^ Ann. Mag. 
Nat. Hist. ser. 3, vol. v. p. 294, 

F. larmita, Parker & Jones, 1865, Pliil. Trans, vol. civ. p. 379, pi. xix. 
fig. 3 a, b. 

F. larvata^ P. & J., Egger, 1893, Abkandl. bayer. Ak. Wiss., matli.- 
pliys. CL ii. vol. xviii. p. 189, pi. xiv. fig. 31. 

Amongst tbe several planorbnliiie forms tills is one wbieli 
possesses most individuality, the specimens being nearly all 
cbaraet eristic. 

Lagoon, Funafuti. Sample 1 (10 fatbotns) ; sample 4 
(23 fatboms) ; sample 6 (21 fathoms) ; sample 7 (24 fathoms) ; 
sample 8 (26 fathoms). 

PLAliroEBiTLiiS'A LARVATA, FarJcer Jones J var. ceistata, nov. 

(PL 20. fig. 5.) 

This is a curious aberrant form in which the several series of 
chambers have been added to in a semicircular manner, instead 
of a discoidal, giving rise to a curled or semilunar-shaped test. 
Grreatest length 2*2 mm. 

Lagoon, Funafuti. Sample 5 (24 fathoms). 

Plahoebijlina aceevalis, Brady ^ var. eimbeiata, hot. 
(PL 20. fig. 4.) 

This example differs from the usual form in having the 
periphei’al series of chambers separated and slightly flattened 
and squared at the extremities, producing a kind of fringe 
around the discoidal test. The central area is smoother than 
usual, but shows a certain amount of acervuliiie segmentation 
forming a superficial series of ehamherlets. Diameter 1*4 mm. 

Lagoon, Funafuti, Sample 8 (26 fathoms). 

TEirNCATiJLiivrA, J'OrUgny [1826], ^ 

TEirjsx’ATULiKA TARiABiLis, JOrhicjny. 

Tnmcatulina variabiliSj d’Orbigny, 1826, Ami. Sci. Nat, voL vii. 
p. 279, No. 8. 

T, variabiUs, d’Orb., Eg’ger, 1893, Abhandl. bayer. A k. Wiss., math,™ 
phys. CL ii. vol. xviii. p. 404, pi. xvi. figs. 57-59, 63, 64. 

Our specimen was found at some distance from the ' edge of 
the lagoon ; and the' te'st 'being of a brown tint in the central 
portion appears' to pioiut to the' conclusion' that the organism was 
living in situ. 

Lagoon, Funafuti. Sample 13 (26 fathoms). 

LlW3Sr, JOIJEK.- — ZOGLOUT, won. XXTIII. 


14 
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Tbukcatitlika pxQMiBA, HmitJcen- 

Tmncatulma pygmma, Ilaiitken, 1875, MittlieiL Jalirb. iiiig. giioL 
Anstaitj vol. iv. p. 78, pL x. fig. 8. 

T, ptjgmma^ Ilantlven, Egger, 1893, AbliandL bayer. Ak. Wiss., iiiatli.- 
phys. 01. ii. vol. xviii. p. 400, pi. xvi. figs. 60-62. 

T. pygmcea^ Haiitken, Flint, 1899, Eep. U.S. Nat. Mus., Eep. for 1897, 
p. 334, pL 77. fig. 6. 

This is a species of , Tmncatulma usually confined to deep 
water. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Trijkcatulina IlKaEBiAisrA {d' Orhign^). 

Totalina Ungeriana, d’Orbigny, 1846, Foram. Foss. Vienne, p. 157, 
pi. viii. figs. 16-18. 

Truncatidina Ungeriana (d’Orb.), Flint, 1899, Eep. IT.S. Nat. Mus., 
Eep. for 1897, p. 333, pi. 77. fig. 2. 

This species is represented by a very small specimen from tlie 
lagoon. 

Lagoon, Funafuti. Sample 16 (20 fatlioms). 

TEUNGATiTLijrA ROSTEATA, Brady. 

Tnmcatulina rosf.rata, Brady, 1881, Quart. Journ. Micr. Sci. vol. xxL 
n. s, p. 65. 

T. Tostrata^ Brady, 1884, Eep. Ohall. vol. ix. p. 668, pL xciv. 
fig. 6 a-c. 

The test of tMs species differs in having a peripheral slit-like 
aperture in addition to the normal truncatuline orifice. This 
form is restricted almost without exception to the coral islands 
of the Pacific. 

Lagoon, Funafuti. Sample 1 (10 fiiihoms) ; sample 4f 
(23 fathoms) ; sample 14 (16 fatlioms) ; sample 17 (12 fatlioms) ; 
sample 18 (7| fathoms). 

Teiti'caxulina eetxcuuata {Czjzeh). 

Motalina reiimhta^ Gzjzeky 1848, Ilaidinger’s Natnrw. AbhaiidL vol ii, 
p. 145, pL xiii figs., 7-9. 

Trunmtidma {Motalina) reticulata^ Cssjzek, Egger, 1893, AbliancIL 
bayer, Ak. "Wiss., matli.-phys. Cl. ii. vol. xviii. p. 402, pi xtL figs. 42“44. 

PkinorbuUna reticulata (Ozjaek), Goes, 1896, Bull. Mus.' Comp, Zool. 
Harvard, vol. xxix. No, 1, p. 72. 

TnmmtuUna reticulata Flint, 1899, /Kep, U.S, Nat Mus., 

Eep. for 1897, p. 334, pi. 78, fig,. 3,. ■ 
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This pretty little species is found in one sample only from tlie 
lagooQo The specimens are of normal size. 

Lagoon, Funafuti. Sample 18 (7 1 fathoms). 

Awomalina, iVOrligny [1826], 

AnOMALINA AMMOR'OIDES {jReitss), 

Rosahna ammonoideSj E,euss, 1845, Verstein. hohin. Kreide, pt. i. 
p. 36, pi. xiii. fig. 66, pi. viii. fig. 53. 

Ammalina (Rosalina) mnmonoideB, Reixss, Egger, 1893, Ahhaiidi. 
hayer. Akad. Wiss., math.-phys. Cl. ii. vol. xviii. p. 378, pi, xiv. figs. 35-37. 

A, ammonoides (Reuss), Flint, 1899, Rep. U.S. Nat. Mus., Rep. for 
1897, p. 335, pi. 78, fig. 4. 

This widely-distrihuted species is here represented by a small 
solitary specimen. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Carpenteria, Grray [1858]. 

Carpei?-teria protbipormis, Goh. (PL 19. fig. 11.) 

Carpenteria halaniformisf var. proteiformis^ Goes, 1882, R. Svenska 
Vet.-Akad. Handl. yol. xix. No. 4, p, 94, pi. vi. figs. 208-214, pi. vii. 
figs. 215-219. 

0. proteifonmSf Goes, Brady, 1884, Rep. Ohall. yoI. ix. p. 679, pi. xcvii. 
figs. 8-14. 

0. proteiformisy Goes, 1896, Bull. Mas. Comp. Zool. Harvard^ vol. xxix. 
No. 1, p. 74, pi. vi. figs. 8-17. 

Both examples found in the lagoon are attached to joints 
of Salimeda, 

Lagoon, Funafuti. Sample 6 (21 fathoms) ; sample 7 (24 
fathoms). 

Carpenteria xJTRiciriiARis, Carter. 

Folytrema utrimhrey Carter, 1876, Ann. Mag, Nat. Hist. ser. 4, 
vol xvii. p, 210, pi. xiii. figs. 11-16. 

Carpenteria i(>tnoularis, Carter, 1877, Ann. Mag. Nat. Hist. ser. 4, 
vol. XX.' p., 176. 

C. utrimlans, Carter, Egger, 1893, Ahhandl. hayer. Akad, Wiss., 
math.-phys. 01. ii. vol. xviii. p. 438, pL xxi. fig. 18. 

C. Mtrimlaris, Carter, Chapman, 1900, Journ. Linn, Soc., Zool vol. 
xxviii. p. 12, pi. 2. fig. 4, pi. 4. figs. 3, 4. 

This species, like the preceding, appears to prefer the quieter 
areas of the lagoon. It was found attached to HaUmeda, 

Lagoon, Funafuti. Sample 10 (26 fathoms). 


14 '^, 
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PuLTiNULiNA, Faflcer Jones [1862] . 

PtJLTINFLINA KEPANDA {Mclltel ^ MoU)* 

Wcmtilus repandus^ Ficlitel & Moll, 1803, Test. Micr. p. *.>5, pi, lil 
figs. a-d. 

FuloinuUna repanda (E, & M.), Egger, 1893, Abiiaiidl, bayer, Ali, 
Wiss., matla.-pliys. 01. ii. toI. xviii. p. 405, pi. xviii. figs. 34-36. 

P. repanda (F. & M.), Goes, 1896, Bull. Miis. Comp. ZooL Ilai'Tarcl 
voL xxix. no. 1, p. 75. 

P. repcmda (F. & M.), Flint, 1899, Eep. U.S. Nat. Miis., Eep. for 
1897, p. 328, pL 72. fig. 8. 

A full-sized specimen of tlie above occurred in the lagoon 
dredgings. 

Lagoon, Funafuti. Sample 3 (20 fatlioms), 

PULVINITLINA OBLONU A ( WiUumSOn\ 

ItotaUna ohhnga^ Williamson, 1858, Bee. Forani. Gt, Brit. p. 51, pL iv, 
figs. 98-100, 

Pulvimdina ohlonga (Williamson), Egger, 1893, AbliandL layer, Ak. 
Wiss., math.-pliys. Cl. ii. vol. xviii. p. 416, pi. xvii. figs, 23-25. 

The specimen found in the lagoon is a very delicate tliiii- 
slielled example. The ^Challenger’ obtained it from the South 
Pacific in depths varying from. 17 to 275 fathoms. It has a 
wide geographical distribution. 

Lagoon, Funafuti. Sample 17 (12 fathoms). 

Botalia, Lamar ch [1804]. 

Eotalia Beccaiiti {Linne), 

Llmitilm Beccarii^ Linne, 1767, Syst. Nat. 12th ed. p. 1162 ; 1788, 
ibid. 13th (Gmeliu’s) ed. p. 3370, no. 4. ■ 

Motalm BeGcarii (L.), Egger, 1893, Ahiuindl. bayer. Ak. Wiss., iiiath.“ 
phys.'Ci. ii. vol. xviii. p. 420, pi. xix. figs. 25-27, 

It Bemirii (L.), Flint, 1899, Eep. U.S, Nat. Mus,, Eep. for 1807. 
p. 331, pL 75. fig. 2. 

This species is commonly found in ;tempcirate seas, but ' it is 
not confined to them. The specimens from the lagoon have tlie 
characteristic brown stain ' of ■the sarcode remaining with, tliejii,, 
and have therefore probably lived where they were fo'und. 
Lagoon, Funafuti. Sample 1 (10 fathoms), 

Calcaeina, [1826]. 

CaLCAEIKA HIS'PIDA, '-E/Wy.' 

Oalcarmt hispida^ Brady, 1876,'- Proc. E. Irish Acad. ser. 2, voL ii, 
p. 590. 
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C. calcar^ var. hispida^ Carter, 1880, Ann. Mag. Nat. Hist. ser. 5, 
vol. V. p, 453. 

C, Iiispida, Brady, 1884, Rep. Chall. vol. ix. p. 713, pi. cviii. figs. 8, 9. 

This is one of the commonest of the smaller Foraininifera in 
the lagoon. From its low specific gravity and form it seems to 
be carried in large numbers to quite the centre of the lagoon. 
That it does not live there is evident from the fact that the 
specimens from samples taken at considerable distance from the 
lagoon shore are invariably stained of a muddy brown and are 
partially weathered or decomposed- 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 2 (15| 
fathoms) ; sample 4 (28 fathoms) ; sample 5 (24 fathoms) ; 
sample 6 (21 fathoms); sample 7 (24 fathoms); sample 8 
(26 fathoms) ; sample 14 (16 fathoms) ; sample 15 (19 fathoms) ; 
sample 16 (20 fathoms); sample 17 (12 fathoms); sample 18 
(7^ fathoms). 

Oalcauin'a Deeeancii, d^Orbigny. 

Calcanna Defmncii, d’Orbigny, 1826, Ami, Sci. Nat. vol, vii. p. 276, 
pi. xiii. figs. 5-7. 

€. JOefrancii, d’Orb., Brady, 1881, Rep. Oliall. vol. ix. p. 714, pi, cviii* 
fig. 6 

This generally rare form is found in one sample only in the 
lagoon. 

Lagoon, Funafuti. Sample 1 (10 fathoms). 

Subfamily TiKonoEiKiE. 

Tinopoeus, Moittfart [1808], emend. Qarp^eiiUr [I860]. 

Tinopoeits baotteatits, Montfort, 

Tinoporim hacidatits^ Montfort, 1808, Oonchyl, Syst. vol. i. p. 146, 
37«‘ genre. 

T. bamlatKs^ Montf., Carpenter, 1860, Phil. Trans, p. 557, pis. xviii., xix. 

T, [Montfort ?], Carpenter, Brady, 1884, Rep. Chall. vol. ix. 

p. '716, pL ci.'figs. 4-7. 

This species undoubtedly attains to its fullest development in 
the shallow waters of the South Pacific. At Funafuti it is re- 
markably abundant, and the beach-sand of the lagoon is largely 
eomj)osed of this species. It is rare, however, in the waters of 
the lagoon, and occurs in three samples only. 

Lagoon, Funafuti. Sample 1 (10 fathoms); sample 11 (25 
fathoms); sample 18 (Yl- fathoms). 
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Gypsika, Cctrter [1877]. 

Gypsifa G'LOBUlits (Beuss)- 

Ceriopora glohulMs, EeiisB, 1847, Ilaidmg'er’B Natiirw. A,})lia:iidl voi. ii. 
p. 33, pi. T. %. 7. 

G'ljpsina globulus (E-eiiss), Uhlig-, 1.886, Jalirb. gooi. ileiclisanst, 
voL Kxxvi. p. 197, figs. 7-9. 

G, globulus (Eeuss), Brady, Parker k Jones, 1888, Trans. Zool. Soc- 
vol. xii. p. 229, pi. xlvi. tig. 13. 

Some very fine examples of this species occur in the lagoon 
dredgings. They vary very inncli in size, the diameter of the 
test ranging from *5 mm. to 3*5 nun. The smallest specimens 
came from the middle of the lagoon. 

Lagoon, Ennafnti, Sample 1 (10 fathoms) ; sample 2 (15| 
fathoms); sample 4 (23 fathoms); sample 6 (21 fathoms); 
sample 7 (24 fathoms) ; sample 11 (25 fathoms) ; sample 12 
(25 fathoms) ; sample 13 (26 fathoms) ; sample 14 (16 fathoms) ; 
sample 18 (7| fathoms). 

GypSIKA IKHiEKEKS {Scliultze)* 

AcervuUna mhcerem^ Schultze, 1854, Organ, der Polythal. p. 68, pL vi. 
fig. 12. ^ 

Gypsina inhcerens (Schultze), Brady, 1884, Hep. Oliall. vol. ix. p. 718, 
pi. cii. figs, 1-6.. 

G^ mhmrens (Schultze), Goes, 1894, K. Svenska Vetensk.-Akad, HandL 
vol. XXV. No. 9, p. 91, pi. XV. fig. 787. 

G, inhmrem (Schultze), Flint, 1890, Eep. U.S. Nat. Miis., Eep. for 
1897, p. 336, pL 79. fig. 6. 

The adherent forms of are phenomenally numerous at 

Euiiafuti To reduce the gradational series found there irito 
something like order, and Iveeping in view some central type of 
"Structure, it seems convenient to group the more irregular and 
aeervuline structured organisms under the name of G, mlmrem^ 
reserving the regularly discoidal forms as varieties of tlie moiuuh 
' like G. vedcularu^ from which they graduate down to lliin. 
scale-like forms. 

Lagoon, ' Funafuti. Sample 1 (10 ^fathoms) ; sample 7 (24 
■ fathoms); sample 13 (26 fathoms); sample. 14 (16 fathoms); 
.sample (19 fathoms) sample 16 (20 fathoms)'; sample 17 
(12 fathoms). 

' ■ Gypsika YESiCTOAEis {Parker Jonee), (PL 19.1ig. 12.) 

'Orbitolina'.vesimiarisy Parker' Jones, 1860, Ann. Mag. Nat. Hiat 
sen. 3 ,'ToL vL p, 31, no'. 5. 
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Gypsma vesicularis (P. & J.)> Carter^ 1877, Ami. Mag. Nat. Hist. ser. 4^ 
voi. XX. p. 173. 

G. vesicularis (P. & J.), Egger, 1893, AbhandL bayer. Ak. Wiss., matli.- 
phys. Cl. ii. voL xviii. p. 382, pi. xiv. figs. 20-23. 

This species is usually found accompanying the spherical form 
G. gloluliis, into which it appears to graduate, but very rarely. 
On the other haucl, it frequently shows affinities with the thinner 
varieties, by having a peripheral flange around the mound-like 
test. 

Lagoon, Eunafuti. Sample 1 (10 fathoms) ; sample 2 (15| 
fathoms) ; sample 4 (23 fathoms) : sample 5 (24 fathoms) ; 
sample 6 (21 fathoms) ; sample 8 (26 fathoms) ; sample 11 
(25 fathoms ) 5 sample 13 (26 fathoms); sample 15 (19 fathoms); 
sample 16 (20 fathoms) ; sample 17 (12 fathoms) ; sample 18 
(7J fathoms). 

Gypsi'Ka vesiculabis (P. ^ Jl), var. discus, Goes, (PI. 19. 

fig. 13.) 

Tino'porus vesicularis (P. k J.), Goes, 1882, Sv. Vet.-Akad. Handl. 
vol. xix. No. 4, p. 104, pi. vii. figs. 245-247. 

Gy2>Bina vesicularis (P. k J.), var. discus. Goes, 1806, Bull. Mus. Oomp. 
Zool. Harvard, vol. xxix. No. 1, p. 74, pi. vii. figs. 4-6. 

Upon this remarkable little variety Dr. Goes wrote as 
follows : — 

“ A variety closely allied to the type, from which it differs 
only in its lenticular shape and its more plainly difi’erentiated 
set of the central cycle of chambers. It is not found affixed. 
Caribbean Sea, 400 fathoms ; scarce.” 

This is one of the most distinct varieties of the G. vesicidaris 
type. The little button-shaped tests are usually depressed in 
the central region on both sides. It is noteworthy that this 
form was absent from the samples near the margin of the 
lagoon, appearing to prefer the quieter waters and at greater 
de|>ths. This fact is farther corroborated by Goes'' record of its 
occurrence at 400 fathoms. 

Lagoon, Punafuti. Sample 4 (23 fathoms) ; sample 5 (24 
fathoms); sample 6 (21 fathoms); sample 7 (24 fathoms); 
sample 8 (26 fathoms) ; sample 10 (26 fathoms); sample 14 
(16 fathoms); sample 15 (19 fathoms). 


^ Opt cit, p. 74. 
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Gypsiha tesiculaeis (P. ^ P), var. mohttoitlus, iiov. (PI 19. 
figs» 14 «, h.) 

Test attached, roughly discoidal; the attached surface flat or 
undulate, and showing the more regular central series of 
chanihers, sometimes spiral, followed by the acervnline chambers ; 
the free, superior surface sharply conical in tlie centre, rapidly 
sloping to the level of a thin peripheral flange. Distinguished 
from the thin wild-growing I^lanorbidincs by the absence of 
peripheral orifices and the entire absence of regularity ii:i the 
peripheral chambers. Diameter ranging from 2 to 4 mm. 

Lagoon^ Funafuti. Sample 2 (15| fathoms) ; sample 4 (23 
fathoms): sample 5 (24 fathoms); sample 7 (24 fathoms); 
sample 8 (26 fathoms); sample 11 (25 fathoms); sample 13 
(26 fathoms) ; sample 15 (19 fathoms) ; sample 16 (20 fathoms) ; 
sample 17 (12 fathoms). 

, Gtpsiha vesicitlabis (P. ^ P), var. scjsUAMiEOBMis, nov, 
(PL 19, figs. 15 ciy h») 

Test thin, normally attached, encrusting surfaces of organisms. 
Ihill-sized specimens measure about 3 or 4 mm. in diameter. 
Shell consists of a single layer of acervnline chambers. The 
paper-like fragments of the test of this variety are sometimes 
very numerous in the shallow-water sands, both within and 
outside the lagoon. 

Lagoon, Punafuti.- Sample 3 (20 fathoms) ; sample 4 (23 
fathoms) ; sample 5 (24 fathoms) ; sample 7 (24 fathoms) ; 
sample 8 (26 fathoms); sample 13 (26 fathoms); sample 16 
(20 fathoms) ; sample 17 (12 fathoms). 

POLITBEMA, Pmo [lS26j. 

POLTrUEMA MIHIACETTM {JBallm). 

■Millepom miniacea, Pallas^ 1760, Elenchus Zoophytorum, p. 251. 

P. miniaceum (L.), Goes, 1896, Bull. Mils. Comp. Zool. Iliirvard, 
vol, xxlx. No, 1, p. 75. 

P. OTm/cmm (Pallas), Chapman, 1900, Jomm. Linn. Soc., ZooL voL 
'XXviii. p. 'lB, pL 4. fig, 7. 

This species is found living in the lagoon in some abundance, 
but it never attains to the size which it does outside the atoll, 
usually measuring only 2 mm. across. It is generally found 
attached to joints of MaUmeda, 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 6 (21 
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fatliom,s) ; sample 7 (24! fathoms) ; sample 10 (26 fathoms) ; 
sample 11 (25 fathoms); sample 13 (26 fathoms); sample 14 
(16 fathoms) ; sample 16 (20 fathoms) ; sample 17 (12 fathoms) ; 
sample 18 (7| fathoms). 

PoLXTEEMA mustiacetjm {Pallas), var. alba, Carter. 

Polytrema miniaceimi^ var. alhum. Carter, 1877, Ami. Mag. Nat. Hist, 
ser. 4, vol. xix. p. 213, pi, xiii. fig. 14. 

This variety is generally rare at Eunafuti. 

Lagoon, Eunafati. Sample 1 (10 fathoms); sample 2 (15| 
fathoms) ; sample 7 (24 fathoms) ; sample 13 (26 fathoms). 

POLYTBEMA BLAHiTM, Garter. (PL 20. figs. 6, 7.) 

Poly trema planum, Carter, 1876, Ann. Mag. Nat. Hist. ser. 4, vol. xvii. 
p. 211, pi. xiii. figs. 18, 19. [Immatoe growth.] 

Gypsma mehhesioides, Carter, 1877, ihid. ser. 4, vol. xx. p. 172. [Full- 
grown form, description only.] 

G. melobesioides, Carter, 1880, ibid. ser. 5, vol. v. p. 445. 

Polytrema miniaceuni (Pallas), var. mvolva, Chapman, 1900, Journ. 
Linn. Soc., Zool. vol. xxviii. p. 17, ]A. 2. fig. 3, and text-figine 2. 

P. planum, Carter, Chapman, 1901, Ann. Mag. Nat. Hist. ser. 7, 
vol. vii. pp. 82, 83. 

In my earlier description of the Eunafuti specimens, this 
particular form was regarded as a variety of the common 
branching type of P. miniaceum, which is distinguished by its 
red colour. Since then I have found abundant specimens of 
P.flammn of very extensive growth on rough reef-specimens 
from the same collection, which show that the affinities of 
P. iilanmn are rather towards the white variety of P. miniaaemn, 
vai\ alha, Carter; for in the fresh specimens its test is often of 
snowy whiteness, not unlike, as Garter remarks, the sugar- 
coating on a hride-eake. The cemented reef-specimens are often 
discoloured or yellowish in their tint, hut never pink or rose- 
coloured. 

It is exceedingly difficult in some cases to distinguish 
P, plamm from certain encrusting plants such as Litliotlimnnion 
and Zithophjlhm; and indeed the only distinctive character 
between Ijitliopliylltm onhodes and P. planum, when viewed 
externally, is the presence of the little granular conceptacles 
often, but not always, to be seen studding the surface of the forms. 

Carter’s original description and figure dealt only with a 
young or immature growth, but a comparison between the type- 
specimen of the so-called Gypsma melobesioides at the Natural 
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History^' Miiseuiii, Soutli .Ken-singtoii, confirms tlie identity of: 
tlie two forms. 

Tills organism, as I liave already shown, is of great importance 
as a rocfe-hiiilder, by forming concentric eiicnistatioiis round 
fragments of coral and algse. It also plays an important part 
in cementing loose fragments together, by filling crevices and 
eventually enwrapping several fragments, until they form a 
solid conglomerate. 

la the lagoon P. flanmn is found binding together tlie 
separate fronds of Ilalhneda as they lie on the lagoon-floor. 
It is impossible to distiuguisli P. planmi in the lagoon material 
without the aid of thin sections made from the accreted fragments 
for microscopic examination. 

Lagoon, Funafuti. Sample 6 (21 fathoms); sample 10 (26 
fathoms); sample 11 (25 fathoms); sample 12 (28 fathoms); 
sample 14 (10 fathoms). 


Family NTJMMTJLINIBJE. 

Subfamily P o l x s t o M e l l i N iE. 

]sr ONIONINA, d'OrUgny [1826]. 

II^ONIONINA DEPEESSULA {Wolher ^ Jacoh), 

Nautilus depressuluSf Walker & Jacob, 1798, Adams’ Essays, Kan- 
macher’s ed., p. 641, pi. xiv. flg. 83. 

Nonionina depressida (W. & J.), Egger, 1893, Abliaiidl. bayer. Akad. 
Wiss., matli.-phys. Gl. ii. vol. xviii. p. 427, pi. xix. figs. 88, 80. 

This species is rare in the lagoon. 

Lagoon, Funafuti. Sample 18 (26 fathoms): sample IS (7ji 
fathoms). 

iJlONIONINA "UMBIIICATITLA {Montagu). 

Nautilus umhilkatidus j 'MLOjxtQ,gu^ 1808, Test. Brit. p. 191; Suppi, 
p. 78, pi. xviii. fig. T. 

Nonionina umhilicatula (Montagu), Egger, 1893, AbhandL bayer. Akad. 
Wiss., math.-pbys. Oh ii. vol. xviii. p. 426, pi. xix. figs. 86, 87, ' 

This species is more numerous than the preceding, and the 
specimens are as a rule typical. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 4 (23 
fathoms) ; sample 7 (24 fathoms) ; sample 8 (26 fathoms); 
sampleTl (25 .fathoms). ' 
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PoLTSTOMELLA, Lamatch [1822]. 

POLYSTOMELLA STRIATOPHNCTATA {FicJltel ^ Moll)^ 

Nautilus striatopunctatus, Ficlitel & Moll, 1798, Test. Mici\ p. 61, 
|)L ix. figs. a~c. 

Nolystomella striatopumtata (F. & M,), Egger, 1893, Abbandl. bayer, 
Akad. Wiss,, matli.-pliys. 01. ii. vol. xviii. p. 433, pi. xix. figs. 49, 50. 

P. striatopunctata (F. & M.), Goes, 1896, Bull. Mus. Comp. ZooL 
Harvard, vol. xxix. No. 1, p. 78. 

P. striatopunctata (F. & M.), Flint, 1899, Eep. U.S. Nat. Mus., Pep. 
for 1897, p. 337, pi. 80. fig. 2. 

Tbe lagoon-specimens are neat and small. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 17 (12 
fathoms). 

PoLYSTOMELLA MACELLA (FicJltel ^ MolT), 

Nautilus macellus, var. a, Ficlitel & Moll, 1798, Test. Micr. p. 66, 
pi. X. figs. e-(/. 

Polystomella maoella (F. & M.), Egger, 1893, Abhandl bayer. Akad. 
IViss., math.-phys. Cl. ii. vol. xviii. p. 432, pi. xx. figs. 22, 23. 

The lagoon-specimens are rather small. 

Lagoon, Funafuti. Sample 1 (10 fathoms) ; sample 5 (24 
fathoms) ; sample 16 (20 fathoms) j sample 17 (12 fathoms) ; 
sample 18 (7i fathoms). 

Polystomella ceispa (Zimie). 

Nautilus crispus, Liiind, 1758, Syst. Nat. 10th eel, p. 709, 

Folystomella crispa (L.), Egger, 1893, Ahhandl hayer. Akad. Wiss., 
math.-pliys. Cl. ii. vol xviii. p. 432, pi. xx. :fig.s. 20, 21. 

P. crispa (L.), Flint, 1809, Kep. U.S. Nat. Mus., Rep. for 1897, p. 338, 
pi. 80. fig. 3. 

This occurs very sparingly in the lagoon. 

Lagoon, Funafuti. Sample 2 (15.| fathoms); sample 4 (23 
fathoms) ; sample 17 (12 fathoms). 

Polystomella sfbhodosa (Munster). 

Mohulim submdosa, Miinster, 1838, Neiies Jahrb. fiir Mhi. p. 391, 
pL iii. fig. 61, 

Polystomella suhnodosa (Miinster), Reuas, 1855, Sitzungsb. Ak. Wiss. 
Wien, vol. xviii. p. 240, pL iv. fig. 51 a, 6. 

P. suhnodosa (Munster), Brady, 1884, Rep. Chall. vol fix. p. 734, pL cx. 
fig.'l«,fo 
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P. submdosa (Miinster), Goes, 1894, Kongi. St. Vet.-Almtl. Ilaiidl. 
vol. XXV. No. 9, p. 102, pi. xvii. %s. 817-819. 

The specimens from Funafuti agree in most; respects with 
those figured by Goes from Novaya Zemlaia and oil Newfound- 
land. By a comparison of the chief characters of the tests 
of this species and P. striatopimctata^ there seems to be a direct 
affinity hetw^een those forms; and it is possible that they 
represent a single species, of which P. suhnodosa is the inegalo- 
spheric type, with an umbonate centre, and P. striato^mnctata the 
microspheric type, with a depressed centre. 

P. submdosa, as a recent form, has been but rarely found up 
to tbe present, for, besides the localities mentioned above, it has 
only been found amongst the islands south-west of Papua, at 
depths of from 6 to 28 fathoms. 

Lagoon, Funafuti. Sample 18 (71- fathoms). 


Subfamily NxthmijIiIt iKAii. 

Amphisteoika, d'Orligny [1826]. 

Amphisteg-ika Lessokii, d ' Orhigny , 

Amphistegina Lessonii, d’Orhigny, 1826, Ann. Sci. Nat. voL vii. p. 304, 
No. 3, pL xvii. figs. 1-4 : ModMe No. 98. 

A. Lessonii, d’Orb., Mobius, Beitr. Meeresfauna Insel Mauritius, p. 99, 
pi. X. fig’s. 10-14, pi. xi. figs. 1-3. 

A. LeMonii, d’Orb., Flint, 1899, Eep. IT.S. Nat. Miis., Eep. for 1897, 
p. 338, pi 80. fig. 4. 

This is the only species of Foraminifera which was obtained 
from every sample of the lagoon dredgings. It varies in size 
from a diameter of *75 to 3*5 mm. The teat is often fiexiiose on 
the peripheral edge ; and towards the middle of the lagoon it 
shows a tendency to make abnormal outgrowths, in beak-like 
processes near the last series of chambers in adult sliells, or as 
buds around tbe oral aperture. The test sometimes sliowa a 
tendency to become partially attached to olgm, at the oral region, 
especially in the deeper parts of the lagoon. 

Lagoon, Funafuti. In samples 1 to 18. Samples 4, 6, and 15 
yielded the finest specimens. 
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IlETEiiosTEGiisrA, d’OrMf/iii/ [I82GJ. 

Heteeo btegifa dephksb a., d ' OrJrlgnif . 

Meier osf£f jma (lArpressaji\^Ox}n^^ Ann. 8ci. Nat. rol. vii. p. 

pi. xvii. figs. 5-7 : Modelo No. 90. 

II. curva, .M"(')bius, 1880, Beitr. Meeroslauna lose! p. JO*), 

pL xiii, figs. 1-6. 

IL depresrSCf., (rOrb., Eg'gor, 1893, AbhaiuII. bu,yc;r. AiaicL Wiss., injitli,-* 
pliys. CL ii. vol. xviii. p. 433, pi. xx. figs, 34, 35. 

IL depressa, d’Orb., Goiis, 1896, Bull. Miis. Ooiup. ZooL Harvard, 
voL xxix. No. 1, p, 70. 

II. depressa, d’Orb., Cliapman, 1900, Joiirn. Linn. Soc., ZooL vol. xxviii. 
p. 18, pi. 8. figs. 6, 7. 

This species is well i^epresented in ilie lagoon sain|)les, if; 
does not occur in a few from near the middle of the iagooii. 

Ji. depressa here ranges from *75 inm. to 9 inin, in dijiineter* 
No specimens of 'the form E (microspheric) ocoui* in fins samples. 

The largest specimens occur in sample 8 (2i> iVithoins). 

Lagoon, Funafuti. Sample 1. (lO fatiioms); sample 2 (IfLl 

fathoms); sample 3 (20 fathoms); sample 4f (23 fal;h, orris); 

sample 5 (24 fathoms); sample G (21 fathoms); saiiiple 7 (^li 
fathoms); sample 8 (26 fathoms): sa.mple 9 (25 fatLoms) ; 

sample 10 (26 fathoms) ; sample 14 (16 fatlrorns) ; sam|)l (5 15 

(19 fiithoms); sample 17 (12 liithonis); sample 18 (71 fiithoinH). 


In the annexed synopsis of spiocies from tlio 
Lagoon the following significations' are nsed, i—v.r.j^very i‘aro, 
r,=:rare, f.»lT<3quenL 'C.^eommon, v.c,=«vei‘j common. FhoHo 
indications are printed in three kinds of iypo: cairitals (V'.IL) 
signifying the' specimens are well developed or ex;tra large; 
ordinary type (v.e.) that tlio specimens m of norma, I mm; and 
italics ('vx.) that the . speei mens are starved or of <limirnitivi:‘. 
size. 
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112. OrhitoliieB complanata. Lain., id^Y.^Ucatai J, B, Dana {^IminioM., Drady), occurs abundantly in tbe sand of the lagoon beacli at. Funafuti. 
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EXPLANATION OF THE PLATES. 

Plate 19 . 

■Fig. 1. Nnheeularia ilimricaM, Lagoon, Funaluti, No. ib. X !'>• 

2. „ lacmienm, sp. nov. Lagoon, Funafuti, No. 18. X 45. 

3. „ Ufaiyi, Alillett. Lagoon, Funafuti, No. IS. X 45. 

4. Spiwloeidina nitida, dOrb., ysly. fivcolafaj Eggei:. Lagoon, Funafuti, 

No. 18. X 30. 

5. S. iortiwsa., sp. boy. Lagoon, Funafuti, No. 5. X 45. 

6. MiUolinit Fuiiafidiemis, sp. nov. Lagoon, Funafuti, No. 17. G a, oral 

aspect. X 45. 

7. M, Bosckma (d’Orb.). Lagoon, Funafuti, No. 17. X 30. 

8. Pemroplis {Monalysidium) politus?^ Cliapnian. Lagoon, Funafuti, 

No. 18. X 60. 

9. SpiiiMina spiniyem, Obapnian. Form A. Lagoon, Funafuti, No. 18. 

X 60. 

10. N. Chapman. FormB. Lagoon, Funafuti, No. 18. X 60. 

11. Ckrpenteria proieifojmi^^ Lagoon, Funafuti, No, 6. x 10. 

12. Gi/psma vesieidaris (Parker & Jones). Lateral aspect. Lagoon, 

Funafuti, No. 8. X 10. 

13. <x. vesicidafis, var. disc?iSf Goes. Edge view. Lagoon, Fuiialiiti, 

No. 15.' X 10. 

14 a, h. G, vesmiiaris, var. •monticidns, nov. a, superior aspect ; 5, side 

view. Lagoon, Funafuti, No. 8. X 10. 

15 a, 'h. Cr. veskndans, var. sqimmformis, nov. superior aspect ; <5*, edge 

view. Lagoon, Funafuti, No. 8. X 10. 

Pl.\te 20. 

Fig. 1. OrhitoUtes marginalis (Lam.). Specimen found attached to a joint of 
Ilalimeda. Lagoon, Funafuti, No. 17. X 14. 

2. ' 0. margm(iiis (Lain.). A radially-marked specimen, probably due to 

the form of the object upon which it rested. Lagoon, Funafuti, 
No. 17. X 14. 

3. 0, margimUs (Lmi.). A specimen with secondary thiekening of 

' test arranged radially; a parallel case witli O, va.r, 

pUcata, Dana. 

4. Planorhdma aGervalis, Brady, . rar. fimhiata, nov. ’.hagoon, hlmafriti, 

No. 8. ' X 20. 

5. P. larvata^ Parker & Jones, var. crispata^ nov. Lagoon, Fimafuti. 

X 14. 

Polytmmplmmn, Carter. Sections of the organism euomsting 

Lagoon, Funafuti. X 14. 
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Qoidelia japonica — a IMew Eiitozoic Copepod from Japan, 
associated with an Infusorian {TTichoclind), By Alice L. 
Embleton, B.Sc. (Communicated l)j Prof. Gr« B. Howes, 
Sec. Linn. Soc.) 

[Read 15tli November, 1900.] 

(Plates 21 & 32.) 

While working last spring in one of the Laboratories of the 
Eoyal College of Science, London, on the structure of ^chiimis 
■iimcmctiis an almost unknown Japanese C-ephyrean obtained 
for me by Professor G-. B. Howes, my attention was arrested by 
the constant occiirrence of a parasitic Copepod in the rectum : 
it was always present in great numbers, along with an Entozoic 
Protozoan which, so far as I can determine from preserved 
material, is a new species of Tricltodina (PL 22. fig. 20, i., ii., iii. 
— see note infra^ pp. 227-8). Though this soft-bodied unicellular 
creature was not sufEciently well preserved to give satisfactory 
results as to its detailed structure, the Copepod was in good 
condition. In my work upon this parasite I have been greatly 
assisted by Mr. M. E. Woodward, whose suggestions and advice 
have been most valuable. The microscopic size and extreme 
brittleness of the animal rendered dissection difficult, and 
necessitated the use of many different stains and reagents. I am 
especially indebted to Mr. W oodward for Ms experienced aid in 
the micro-chemical part of the manipulation. 

On opening the rectum of the host, large numbers of the 
parasite are seen free in the contained fluid; many of them, 
however, are invariably attached to the epithelial lining of the 
rectum. On trying to remove these it is found that they are 
adhering very firmly, the anterior end being more or less em- 
bedded in the host’s tissue ; and after they have been detached 
(with a moderately stiff cameFs-hair 'brush) little crypts,, or sears, 
remain showing the places where the parasites had been situated. 

The length of the body — ^without the caudal setsB— is about 
"5 mm. to ’7 mm. PL ,21. fig. 1 is a scale-drawing of an adult 
female (A), an adult male (B), and an immature female (C); it is 
a camera^htcida drawing, in which the specimens were magnified 

* Trans. Linn. Soe.. ZooL ser. 2, voL viii. part 3. 

" 15 ^,, ■ 
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to the same extent as the millimetre-scale, wlierc^ the uiti,!;aate 
divisions are tenths. In this way I have l)ee:i:i able to 
accurate measurements of the various parts of fiio Ix'hIj, 'f‘i*()iT'5 
ivliicli some interesting comparative results were obiuinod. 

Eurtiier investigation showed this Copepod to be an entirely 
ew form ; and this opinion was conhriiied by Dr. Ei’ady, to 
whom some specimens were submitted. I propose to nauie it 
G-oidelia jap omca> 

After carefully examining many individuals, and coiiipariiig 
them with descriptions of parasitic and semi-parasitic I'opei'iods, 
I find they most resemble the Keniliidcc^ as described by Claus 
Canii t, and Kossmanii J. The affinities of this family arc still 
imcextain, and, though Goiddm japonim is apparently related 
to this group, yet it is more truly endo-parasitic tliaii either of the 
thi'ee Imown genera which have so far made up tiie family. Biit 
apart from the difficulty arising out of the unsettled condition of 
the affinities of this famity, I find that its name, Eemliidm, is 
already occupied by a well-known family of Spiders, possessing 
also the genus EersiUa j there is, moreover, a genms Ilersilia in 
the Coleoptera and also in the Diptera. On lookiiig* up the 
literature on these four different groups, it is clear the name 
belongs— by right of priority— to the Arachnida: as the spider 
J2hm7m(Audouin) appears in 1825-27 in Savigiifs 'Deseriptioii 
de rfigypte.’ § The next to receive the name was the beetle of the 
family Ghpsomelince, which was christened in 1834 by Dejeaii || . 
It was not until November 2nd, 1839, that Dr. A* Philippi, i|f 
found the Crustacean, which he called Ilerulia afodif()rmu\ 
describing it as ■ ‘‘Em neues Genus der Entoincisteicecui;’’ 
Some yeans later, that, in, 1863, Eohineau-Desvoidy again used 

^ , .“Heiie'Beitmge zurKemitniaa parasitlscher Copopodeii, Boiiior.kiuigen 
liber chis System dei’selben.” Zeitschr. I mm. Zuol. .xxv., i87A 

t ^^Les'Oopepodes Marms clii Boulomiais ” : iii. “ J>s 
iioiivelle de Oopepodes commensaux.’’ Bull. Sci. B'ord :i?raufe d Bel*'*' \.om lo' 
1888. . ■ 

f nouen Cepepodeir, ,iie|,si; Berruarkiiiige!! 

iiber das' System der Imlb-parasitischer Oopepodeu.’’ VerbauclL .pliya^iiMl 
GeseU. in Wm*zbtirg, vii., Keue Folge, 1874. 

§ Ilersilia (Audouin)” in',SaYignj% Bescrip. Egypto (2ncl ed.),xxi!, 1S25--27, 
p. 317. E. Simon, Hist. Hat. Araignees (.2nd ed.), vol. i, p., 44G. , ' ' ' ' 

I! ‘‘iym'BM(Bejean)” OataL OGleop.(2nded^^^ €knjmmUnm 
y t ‘‘ExnigezoologischeHofeen.’^ ■Axcliit fur' Haiurgeschichte (Wiegmauii.) 
Band ?. 1, 1839.,' ' , , ' , , ■ , 
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the name for a new genus of Muscid(s, in the group of Biptera'^', 
Then, ill '1874, Br, R. Kossmann published his account of the 
Copepod Sersilia under the name of Olaimdiimi testudo. In 
1886 Professor Heller met with it in the branchial cavity of 
QalUcmassa* Since then several other authors have investigated 
the parasite under the name JELersilia^ with the result that the 
family name, in 1888, became Hersiliidce. The consequence is that 
there exist four genera with the same name, two of which give 
the name to the family HersiliidcB. Such an occurrence is 
always the source of much confusion ; hut in this case the 
possibility of error is increased by the fact that they are all 
Arthropoda. To avoid any farther misunderstanding, I have been 
advised by Dr. D. Sharp and Mr. C. Warburton, of Cambridge, 
to entirely remove the names ‘^HersiliidcB ” and Ilersilm^' from 
the order Copepoda. I propose, therefore, to substitute for 
Hersiliidcd the family name QlausidiulcB, and for Hersilm the 
generic name Clamidium as proposed and used by Kossmann in 
1874. It seems best to thus adopt tbe name used by Kossmann, 
instead of introducing anew one, as I had at first intended to do. 
I shall use these names throughout the paper, except of course 
where I quote other writers, in which case I shall give those used 
by them. 

In spite of the fact that several authors have paid special 
attention to it, the genus Hersilia ” is still looked upon as 
aberrant, and the opinions as to its affinities differ widely. 
Kossmann, as we see, calls it Glausidium^ and claims for it 
relationship with the Siphonostomes— and AsterO’- 
cheres* Others ally it to the iPeUidiidm, Claus and Pleiler 
claim (and, so far as I can judge, are justified in so doing) that 
the “ Hersiliidm ” are a family of Copepods, distinct alike from the 
Eiphonostoinuke and from the Feltidiidw ; while Milne-Edwards f 
admits the difficulty in classifying them. He says they seem to 
have some analogy with the EappJtirmidce and FeUicliidm, but 
that they also approach the Argulidm in the general form of the 
body ; our knowledge of them being so incomplete, he is unable 
to determine with certainty their place in the natural system of 
classification. 


^ u j£(,^rdlia (Eobiucau-Desvoidy),” Hist. I^at. Diptares Eav. Paris, i. p. 49f), 
1803 : ■ 

t 'Hist Nat. Crust, iii., 1840. :■ 
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I'or purposes of comparison, bearing on tlie systematic positiort 
of Gouklia japoyiica, it may be as well to give the features 
cbaracteristie of tlie whole family, as stated by Caiiu ; — 

^^Body completely segmented; first thoracic segment joined to the 
cephalic ring ; first antenna composed of seven segments, being the same 
in both sexes ; second antenna simple, with four joints ; mandibles de void 
of a palp, and without masticatory teeth, but provided distally with 
accessory mobile parts in the shape of a solid bent claw, or rather of flat 
blades with regular denticles and serrations, or of liooks finely fringed ; 
maxillary rudimentary, showing, however, traces of a division into a 
niasticatoiy lobe (iuternal) and a palp (external) ; niaxillipedes well- 
developed, the first furnish important sexual distinctions ; tlioraclc feet 
biramons, and the rami of three joints in the four anterior pairs, simple 
and flat in the fifth paird’ 

The family is, according to Cann. made up of the three genera 
Serdlia, Se^-^siliodes, and Giar della ; of these, he says, Mersilia 
is commensal more intimately — L e, more nearly approaches an 
eiitozoic condition — than the other two genera. The elaasifi- 
cation is based on the differences in tlie mouth-parts, special* 
significance being attached to the accessory parts at the distal 
end of the mandibles, as is seen by the following table given, by 
Canu : — 

TaSle of Genera, — Mandibles bearing at tbeir distal extremity besides 

the recurved claw common to all the family : — 

i. Two accessory/ pieces, 

1. The anterior is a flat serrated blade, and the posterior is a small 

bearded hook. In the male, the 1st maxiliipede is formed ox 
two joints, the end being chelate, reduced and tootlied. 

Qmm IhrsUia (.Phi.iippi). 

2. Almost the same, with fiat, toothed, triangular blades laterally. 

In the male, the 1st maxiliipede has two l)asal joints, and a, well- 
developed prehensile end in the form of a, long ixjcurved (jhxw', 

Genus Giarddla (('a.iiu)* 

ii. Three accessory 'pieces, 

3. The anterior is a subtriangular, toothed blade, {uid tlui others arc? 

two long bearded flexible hooks. Genus Ilimilmks ' 

' ■ The distinguishing features of, the three genera, as, given, by 
Canu, are as follows 

■ Genus MersUia (Philippi).— Body flattened, composed of very distinct 
segments, male with ten, .fem.ale. with', nine'' (not counting , the furcie)'; 
first antenna seven-jointed ; second antenna simple, four-jointed; ciittiug- 
mandible relatively small, bearing' afits distal end three accessory pieces 
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in the form of a clawj a toothed plate; and a hook ; maxiilfe riidimentaiy 
and of the form common to all three genera ; first maxiliipede same in 
female and male, and made up of (i.) in female three parts (and not as 
Claus says four), all bearing long hooks, often bearded ; (ii.) in male, two 
parts, basal well-developed, and a terminal joint reduced to a short 
prehensile spine ; first pair of thoracic feet very different from the three 
following which are alike, and transformed into organs of adhesion ; second, 
third, and fourth thoracic somites formed of three basal parts, and of two 
rami each with three joints; fifth pair simple, two-jointed, and Hat.” 

Genus Giar della (Canii). — Body flattened, ^eyciopoid,’ and of distinct 
segments, male and female with ten ; first antenna seven-j oiuted ; second 
antenna four-jointed ; mandibles large, bearing at their distal ends as 
accessory pieces a claw and two large bearded hooks; first maxiliipede 
different in the two sexes and made up (1) in female of three parts carrying 
bearded hooks ; (2) in male, a basal joint canying two bearded hooks, a 
median long and enlarged joint, toothed on its inner edge, and armed 
with two hooks on its interior surface ; finally a terminal joint in the 
form of a spine, recurved at its tip, and almost as long as the rest of the 
appendage. Thoracic feet of four first pairs of normal form, biramous 
with three joints; fifth simple, two-jointed and flat;’ 

“ Genus Ilemliodes (Canu). — ^Body slightly flattened, rather elongated, 
and composed of distinct segments; first antenna seven-jointed; second 
antenna four-jointed ; mandibles rather large, witli four accessory pieces 
(a cla-w, a toothed blade, two long flexible bearded sette) ; thoracic feet 
of fifth pair simple, two- jointed and flat.” 

On comparing Goidelia japonica with these desnsriptions, it is 
at once evident that the agreement is not sufficient to justify me 
ill placing it in either of these genera, differing as it does from all 
three in many fundamental points. This may be due largely to 
its very different mode of life, for these three known genera are 
ecto-parasites, or merely commensals, whereas this creature is 
truly entozoic. It may be that its host, EcJimrus 
lias anal respiration in which case there wmikl be a current of 
water flowing continuously in and out of the rectum, rendering 
the life of the parasite there far less accurately endo-parasitie 
than would be the case in the more anterior tracts of the 
alimentary canal. However, it is not at all certain that such a 
process of anal respiration takes place ; so the life of the Copepod 
may be looked upon as typically eritozoic. 

' According to Kossmann, Philippi, Claus, and Canu, the female 
and male of Clausidium not only differ in size, but the male is 

See paper in the Trans. Linn. Soc. already referred to. 
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attacliecl to tlie abdomen of the female. Kossmaim says the 
female is 1“7 mm. and the male 0'6 inni. in length. Chnis re^peats 
Philij}j)i’s measurements of § line foi* tlie female, tlio male being 
blit half as long. In this new Japanese form, however, tlie 
sexes show little (if any) difference in size, and I have found no 
single iiistanee of the male being attached to the female. Sexual 
dimorphism between the female and male is not very apparent, 
only being manifest on a closer examination of the more minute 
parts ; none of the adult females have egg-sacs, as these would 
doubtless only be present for a very short period, which may 
explain their absence from my specimens if they were collected 
at a time of year when the sacs are not developed. Thus, a 
general description of the animal applies equally to the two 
sexes. 

The body is flattened dorso-veiitrally, the carapace being, 
however, slightly arched above. Dorsaliy, the ontliiies of the 
segments are quite clear, there being four well-marked thoracic 
segments behind the head; following on this is the small 
tapering abdomen made u-p of 6 segments, the last two of which 
are divided and constitute the furcae, each limb carrying an inner 
long and an outer short seta (PL 21. figs. 1, 2, 3, 4), In the 
adult female the first three abdominal segments are fused, and in 
this fused region the paired genital pores open ventrally (PL 21. 
fig. 

There are no eyes, which may be an adaptation to its habitat. 
Canu figures Ilersiliodes as being destitute of eyes, though the 
other tivo genera possess them paired and well-develo[)ed. 

Anteriorly the carapace curves down, as is seen on looking at 
the creature from below (PL 21. figs. 2, 3). Notches in this 
in-turned edge occur to allow for fclio free movement of the first: 
antenine, between the bases of which the carapace bears at its 
edge two short spines (not, however, in the adult male, though 
present in its earlier stages). 

In order to investigate the appendages, it was necessary to get 
separate dissections of each. The animal being so Binall and its 
ehitinous parts being so brittle, ■ I experienced considerable 
difiSeulty in obtaining satisfactory preparations. The best results 
w?-ere secured when I boiled the material in strong potash for 
some minutes, washing it thoroughly In w’^ater before staining 
with safraniii. Specimens treated in this way showed most of the 
hard parts with, great clearness, though the, safranin 'being 'an 
aniline dye, fades in glycerine, withihe result, that the mountings. 
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are not permanent. To obviate this difficulty borax-carmine, or 
Elirlicli’s hgematoxylm, can be utilized instead. 

In addition to tbe adults of both sexes, I succeeded in de- 
tecting earlier stages in whicli certain of tbe appendages exhibit 
striking modifications ; other appendages, however, are alike in 
both sexes and in all stages. Those that are constant are: — 

1., the first antenna ; 

11., the second antenna ; 

111., the mandibles ; 

iv., the maxillm; 

V., vi.j vii., viii., the first four thoracic legs — the fifth seems 
to he much bigger in the adult female than in the 
adult male, though similar in other respects. 

Mrst Antemia. — Alike in all stages and both sexes ; it is 
composed of five segments, bearing numerous setm ; the first is 
the longest and largest segment, the remaining four gradually 
diminishing and tapering to the end (PL 22. fig. 5). 

In all publislied accounts of the family this appendage is 
described as having seven segments, in fact Canii gives that as 
one of the family features; however, he figures the first and 
second Oopepod stages of Mersiliodes and GiardeUa as having 
but five joints. 

Second Antenna, — Alike in all stages and both sexes. It 
consists of four segments, the first being the largest, the other 
three being bent back on this basal Joint, forming a conspicuous 
and characteristic elbow ; this elbow of each antenna approaches 
the other in the middle line above the upper ]ip (PL 22. figs, 

7), and is seen very clearly on the ventraT surface ; it is charac- 
teristic of the three genera described by Canu. On the inner 
edge of the distal end of the first segment there are two small 
spines and one long feathered seta (figs. 6, 7); tlie second joint 
is small and, so far as I can make out, carries no process at all ? 
the third has on its outer surface two setm, one being feathered 
and inueli longer than the other. All the complex hooking 
apparatus is confined to the fourth and smallest factor of the 
appendage. This apparatuses built up of five prehensile claws 
or processes : the first, and smallest, is a short stout organ with 
its inner face toothed near the extremity (figs. 6, 7) ; the next 
process is similar to this, only slightly longer ; the third differs 
only in the fact that it is more slender ; the fourth has a long, 
slightly curved, smooth portion which abruptly passes over into a 
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smaller part ending in tliree teeth on its inner surface ; the liffch 
is tlie same^ heing however longer and stouter (PL 22« figs. 0, 7). 

In none of the descriptions of allied forms can 1 find an 
account of such an apparatus as this on the second Jiiiteima, 
though the number of parts going to make up the limb agrees 
with that in other genera, but this hooking arrange in eiil; is 
peculiar to Goidelia japonica. Doubtless these hooks serve to 
fix the parasite to the walls of the rectum of its host. 

Ifozith-parts. — These consist of an upper lip, mandibles, and 
maxillm, all grouped on a raised dome-shaped area, occupying a 
relatively small space, owing to the reduction and degeneration 
of the various parts (PL 21. figs. 2, 3, m.v,). 

Upper Lip , — Overhanging the mouth-opening is a flattened 
lip; its lower edge is not pointed into a “ beak,” as Kossmami 
says of Clausidium : — “die Oberlippe lauft naeh hinten zu in 
linen spitzen Schnabel aus, und erinnert insofern an die Eiissel" 
bildung der verwandten Copepoden.” Claus, however, speaking 
of the same creature says : — “ Der breite Oberlippe bleibt von 
der zweiiappigen mit feinen spitzen iiberkleideten Dntex'lippe 
vollkommen getrennt, kanii die letztei'e aber beiin Weibehen 
bedecken. Eiiie dem Eiissel von Parasiten vergleichbare 
Schnabelbildung vernnssen wir durcbaus.’’ In Claus’ fig. 8, the 
lip appears very similar to that in my specimens. The double- 
iobed lower lip he mentions is present, fringed with fine setm. 
The upper lip forms a sort of flap, alike in female and male, its 
lower edge being slightly curved (PI. 22. fig. 10, l,u)^ with a line 
of fine setm just above the free edge. In t!ie male this lip bears 
stronger and more numerous seta^, being particularly well*” 
developed at the side angles of the lip. Beneath it, and just 
above the lower lip, is the small, almost circular, moutli-oponing. 
The upper lip almost completely covers tlio mandibles, which are 
very small and simple. 

Mandihles, — These are a pair of vei'y snuill cliitinous structures 
of simple organization. Each mandible is a sliglitiy curved 
claw-like organ, ending in a serrated hook (PL 22. figs* 8, 9, 
10, md,\ the lower edge of which is toothed ; this claw articulates 
on to the main stem of the mandible. The maiidible of each 
side approaches the other in the middle line, not sloping to each 
other in an accurately transverse direction, but both pointing a 
little posteriorly.' ■, There .are ■.no “'accessory pieces ’Voi*' palps on 
this simple organ, though Canu, in all the three jenown genera, 
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gives two or tliree additional plates or processes. The form of 
the mandible in Goidelia japonica is constant for the adult and 
immature stages of both sexes, Canu also finds that the iiioiith™ 
parts of the Qlausidiidce are not altered by the various moults. 
Claus, in Clatisidium^ depicts the mandible with this claw-sbaped 
end-piece, but in this case there is, in addition, a fringed process 
beneath it, entirely absent in Goidelia japo7iiaa. Therefore, by 
taking the mouth-parts as the basis for classification, it becomes 
necessary (on this point alone) to separate this new form from 
the other three genera, though it is undoubtedly related to tbe 
group, in spite of its entozoic mode of life, which lias made its 
structure much more modified than these less parasitic forms. 
These three known genera, Canu asserts, form, in respect to 
degrees of parasitism, a series : in such a series Goidelia jap onica 
would have to be placed at the one end as being tbe most 
parasitic. 

Maxillm , — Alike in all stages and both sexes. They are 
greatly reduced, being merely small oval organs (fig. 10, wa?.), 
uiisegmented, and perfectly simple except for the fact that they 
possess three feathered setse. They are situated behind the 
mandibles, but are not covered by the lips ; their insertion is on 
a level with the base of the mandibles, and, so far as it is possible 
to judge from preserved specimens, they seem incapable of 
movement as a whole, though doubtless tbe setose processes 
function instead. The maxilke here agree very closely with the 
descriptions given by Canu in Sersiliodes and Giardella, though 
they are smaller and more simple in Goidelia and have fewer 
processes, Canu says that in the above two genera traces can be 
seen of a division into a masticatory internal lobe, and a pal|)-like 
external lobe — quite absent in my specimens, bowevei*. Koss- 
maim describes tbe maxilla of his Glmmdnm as “eine fast 
rehgeweihformige Maxille,'’ and from his fig. 6 the organ has 
indeed almost the appearance of a stag’s horns ; he figures only 
three setse, as also does Claus for the maxilla of the same form : 
these two figures agree in all other respects with mine. 

Mrst Maxillipede $ .-—This appendage differs strikingly in the 
various stages of development; I have been able to distinguish 
four very sharply defined stages in the female : — 

A.— The youngest and least differentiated condition, in which 
the appendage is scarcely more than a flattened disc or plate, 
bearing a fringe of short setse. A rudimentary palp can just be 
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discerned (PL 22. fig. 11, p), tliougli in this stage it has not yet 
developed its two set®. 

B. — The organ at this stage is larger and more modified, it 
ends in a strong recurved book (figs. 12, 13) ; its lower edge is 
fringed with set®, and about a third of the way along this 
border is another spine, almost a strong as the teriniiial one. 
Laterally, on the inner surface, there is a palp (figs. 12, 13,^), 
the rudiment of which was seen in stage A, but now it bears two 
long terminal set® ; this palp is apparently a moveable organ 
and serves as a brush. 

C. — This is a very interesting stage, for one can inalce out 
iinthin the cdiitin of the maxillipede two folded hooks ; the 
terminal spine and set® of stage B remain, hut the palp is not 
always present at this stage. It is obvious that the two immature 
enclosed hooks belong to the new appendage, and that they will 
unfold at the next moult when the old chitinous coat is shed 
(fig. 14). 

D. — This is the largest and final stage in the development of 
this appendage. All sign of setose fringing is gone along with 
the palp (fig. 15). It is now a clearly -outlined claw-like organ, 
ending in a powerful recurved tip, directed backwards; along the 
posterior surface is a second, stout, hooked process. It is probable 
that this organ is prehensile, and helps to fix the parasite securely 
to its host. 

Mrst Maxillipede S . — I find this limb is unaltered in all the 
stages in the male, except that in its very early stages it has 
set® on its surface as well as on its edge. It is a flattened 
petal oid plate of ehitin, having its free border fringed with, fine 
set® (PL 22. fig. 16) ; and is evidently greatly redumi, for it 
resembles the first and very undifiereotiated forin which this 
appendage has in the stage A of the female. The first is applied 
closely to the highly-specialized second maxillipede, from whieh, 
how^ever, it can be detached by careful dissection of a specimeu 
boiled in potash. Judging from the three known genera, I liad 
expected to find this appendage highly developed in the male, as 
it is in all the three allied forms, where, however, it, is alike in the 
two sexes, being a short solid organ with two joints and armed 
with hooks and set®. That it should he so degenerate in 
Croidelia in the male is a very remarkable fact, and serves to 
distinguish this from any other form. 

I Second Maxillipede $ .—This is- very feebly, 'developed' in all 
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the stages, being merely a papilla with but slight elevation above 
the surface. Eelativelj to the mouth-parts it is situated some- 
what postero-laterally (PL 21. fig. 2, mp?)^ and is less con- 
spicuous in specimens boiled iii potash than in those wdiich have 
been treated with borax-carmine (or alum-carmine), and cleared 
in oil of cloves. 

According to other authors, the second maxillipede is a very 
important appendage in OlausiduMn, JEEei'siliodes^ and Giardella^ 
and, unlike the first maxillipede, it dilFers in these genera in the 
female and male. In Qlaiisidiiim female, Canu says it has three 
parts (Claus describes four), bearing setse; in the male it has 
two well-marked basal joints and a terminal factor in the form of 
a short prehensile hook. In the female of Giar della it is as in 
Glaimdiiim ; but in the male of Giar della and Hersiliodes there 
is one basal joint with two feathered setae, a median long joint 
with teeth oii its inner ridge and two setm on its internal face ; 
finally there is a terminal segment in the form of a spine recurved 
towards the end and almost as long as the rest of the maxillipede. 

Speaking of the family as a whole, Canu remarks : — “ Maxilli- 
pedes bien developpes : les internes fournissant d’importantes 
differences sexuellesf’ I cannot help thinking that Canu has 
named the two pairs of maxillipedes erroneously. Those which 
Claus calls vordere'"’ and “hintere,’' I call res|)eetively first 
and second.” Canu uses the terms ‘‘interne ” and “ exteme,’^ 
yet his description and figure of the pair designated “ interne 
coincide with the “ Mntere ” of Claus and my “ second ” ; by 
“ externe,” therefore, we must conclude he refers to the “ vordere’’ 
(or “ obere ’’) or first maxillipede, which he says is alike in both 
sexes. In Goidelia japo'nica^ however, neither the first nor the 
second maxillipedes are alike in the female and male : the first 
maxillipede is highly specialized in the female and small and 
unimportant in the male ,* the second maxillipede being, con- 
versely, important in the male and inconspicuous in the female. 

These appendages seem.to. ofier peculiar difficulties, for Koss- 
mann has mistaken the first maxillipede for a second maxilla, 
concerning which Claus' observes : — “In Walirlieit:, aber ist 
KossmanAs zweite Maxille.der obere Maxillarfuss, undAie als 
Maxillarf uss beschriebene Gliedmasse der Kieferf uss des .zweites 
Paares. Der obere Kieferfuss sehliesst sich' naeh' Porin, Lager 
und Gebrauch amnaclisten an, die gleiehwertliigeii Gliedmassen 
Gorycmidm {Oopilia, Sappliirind) an, mid iuhrt in; w^'eitere 



222 


ALICE L. EMBLETOIS' ON A NEW 


deduction zii den eiitsprecliendenMaxillarfiissen der JSrf/asilulen. 
Ich veraiag niir zwei Absehnitte zn nntersclieiden eiii iiiit riielirerc3ii 
Eiederborsten besetztes, in Stiletborsteii wie gablig gewpalteiies 
Endglied, nnd eiii iiinfangreiches Stanmglied, dessen IinienHCute 
nocli am oberen Eiide eiiieii breifcen iiiit starker Eorste bewaffVieteii 
Fortsatz entseiidet. Der untere Maxillarfiiss bewalirt eine voll- 
stancligere G-liederung, die sich auch an den gleicbwertlrigeii 
Gliedmassen der Co7'?/cmiden evh'dlt, iiaberfcsieb aber in weiblielien 
Geschlecbte mebr den bei C^/clopiden {C^do^^s, Oithm beob“ 
acbteii Formverlialtnissen. Anf zwei langgestreckten je zwei 
Fiederborsten tragenden Staumgliedern, welcbe kniefdrinig 
gegeiieiiiander gebent werden, folgen zwei kiirze Eiidgliedor, 
von denen das obere sebr stai'ke wenn aucli kanm gekriitnnitii 
Borsten triigt. Die sexueile ITinformiing der nianulieben iiiefer- 
fiisse, die sclion bei Co^-'ycceiden^ feriier bei Bomoldims mid 
Verwandteii sebr aiigenfailig ist, fiihrt in iinsereiii Ealle ziir 
Aiisbildung eines sebr eigentbiimlichen Klammer apparates, 
welcdiesinit der bereits besproelienen Dmforinnng des weiblielien 
Abdomens in Correlation steht nnd die Fixirniig des MannclieiiB 
am iveiblielieii Kdrper als andaiiernde Aerbindimg uiiterhiilt. 
Die bei den nnteren Glieder ersebeinen anfgetrieben imd bes- 
onders das ziveite stark verbi’eitet ; an Stelle der Endglieder 
finden wir einen bewegliclieii mit einer Fiederborste besetzten 
Haken, der dem beweglicben Arme einer Sclieere alnilicli auf- 
wiirts gegeii der voraiisgebenden Abschnitt eingescldagen werden 
imnn- Am oberen Winkel des letzteren erliebeii sieli nocdi drei 
weitere Anliange, ein oberes Sebaufeiformiges Ye!'breiter(;es nnd 
gezahntes Stiick nnd zwei demselbeii diclit anliegend© Zaliii- 
stiicke welcbe oifeiibar in die Yorgebildeten Grubeii des wnib’iiclien 
Abdomens eingreifen.” 

Becond JlasilUpede d This is a very specialized organ in 
the adult, siibserving as it does the function of prcili 0 nBion“--'tliis, 
in the female, is performed in all probability by the booked first 
maxiliipede ; in both sexes, of ■ course, the second antenna is also 
iiiodifed as a fixing organ. 

In the immature male the second- maxiliipede is merely a blunt 
cone made up of three segments j the .basal portion is- swollen 
and rounded (P1.. 23. fig.' 18), with a small spine on the line of 
union between this and the next -joint;, this second segment is aii 
undifferentiated ring, which in .its- turn bears a spine ' where it ' 
connects with the last segment*— but this ' spine .is -on the opposite 
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side to the previous one. It is difficult to decide if tlie terminal 
papilla-like part is a distinct segment or only a portion of tlie 
second; it is, however, quite free of spines or hooks, and it ends 
bluntly. 

There seems to be no stage between this and the adult form, 
nor can I find any stage earlier than this ; apparently there are 
but these two stages in the male- 

The adult organ possesses a very characteristic chelate organi- 
zation. There is a basal joint which, compared with the next 
segment, is rather slender, and is directed forwards and outwards 
(PL 22. fig. 18) ; articulating with this is the main joint, large 
and strong, on the distal end of which the chelse work. The 
ehelce are composed of two parts — a pad (pi.) and a hinged 
beak (57r.); the protruding pad on which the beak bites is on the 
inner surface of the limb ; at its base it is surrounded by a circlet 
of fine setce ; the moveable beak is hinged on in such a way as 
to close downi on this pad, it being worked by powerful muscles. 
There are no set^e or spines on this appendage in the adult ; it 
is essentially characteristic of the male, there being nothing 
comparable to it in the female. 

The twm maxillipedes are so arranged that they slope forwards 
and inwards, almost meeting in the middle line ( PL 21. fig. 3, mp.% 
the chelse thus working m if of the mouth-parts. The first 
and second joints are beat on each other, forming a very pro- 
nounced elbow, which points outwards, for the first segment 
slopes forwards and while the second slopes forwards 

and immrds^ the angle between being about 60^. 

Close to the basal joint is the first maxillipede, which is con- 
siderably flatter in tbe adult than in the immature stage ; in the 
adult it has the form of a very fiat plate of chifcin, with its 
rounded antero-lateral border fringed with seta?. 

This appendage in Goiclelia japomea differs fuadameutally 
from the corresponding organ in Clmmdimn^ as described by Claus 
and Canu. These authors show that iu these cases {Olmmdmm^ 
Sersiliodes, and Giardella) it is armed at the end with a powerful 
recurved spine in the male (Giardelia), rather more reduced in 
Mersiliodes^'j&t in no instance is it a chelate structure as is here 
shown to be the case. According to Claus, there is a slight 
resemblance in Clamidium^ though even there no thing occurs of' 
the nature of chel®, and the basal joint has a stout setaf while 
there are numerous defensive weapons at the ■ extremity ; “an 
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Stella der Eiidglieder finden wir eiuen beweglichcMi iriit eiiier* 
Eiederborste besetzten Ha'ken der den beweglieher Arnie eiiier 
Sclieere iibidich, aufvvarts gegon. den voni'iisgelieiidi.^ii ,AI::>sc]i:iiit|i 
eingeseblagen werdeii kanii.’’ .However, in this bleliiiiroid, 
parasi,te tliere arc no jicc'essory parts to tins ap|')eridag(g only the 
clear-eut cliela cloBiug down to its simple ])ad. Tlie whole oj'gan 
forms a pow'-erful prehensile apjparatns, and seems to be in no wa,y 
connected with the function of alimentation. Biricc Kossiiiaiiii 
calls the first maxiliipede the ‘^second maxilla,’’ the inale maxilli™ 
pede is, according to Ms figure, an nnjoiiited ii|)wardly“Ciirved 
claw, wliile in the female it is a tliree-joiiited apparatus bearing 
setse of various kinds, tluit of tlie male being devoid of sucli 
processes and a iiiiich smaller organ tkaii in the fenifile. In 
QoicJelia japomoa^ as lias been shown, this appendage is a, mere 
vestige in the female, and in the nude is a powerful, chela 
(PL 21. fig. e, mp.-; PL 22. fig. 18). 

Thoracic Laps ,1-4. — In the genus Ilersilw ” Cann says ; 
“ Premiere paire des pattes thoraciqnes trCvS differentes des trois 
suivantes semblables entre elles et transfoi'inee en organes 
d’adhesion. Pattes des deuxieme, troisieme et qiiatrieme somites 
thoraciques formees de deux articles et de deux rames Jl-articiilees. 
Pattes thoraciqnes de la cinquieine paire simples, 2-articiilees et 
a^daties.” 

In the genus GiardeUa^ according to Oanu ; Pattes thoraciq ues 
des qiiatre premieres paires de forme normale, biriimdes, a rallies 
3-articuIees ; de la cinqiiimne paire simple, 2-artlculees et apla/ties A 
Cann looks upon the head with the fii^st thoracit* segment as 
constituting the first metamere ; the abdomen tJms ha.s five 
segments, the lurca forming a sixth. “ C’est la premiere sc)mil:.e 
qni porte.les orifices genitanx dans lesdoiix sexes, ,le male, 

ces orifices sent an nombre do deux sitiies Hyinei,r}(,|iU'Vine,nt' snr Iji 
face veiitrale a la limite posterieure du Heg:r,m,vnii : its Ho,rit re- 
converts par line paire de pleopodes lame],leux tarmii,!eH |,}ai* line 
longne soie. GheZ' la femelle, les deux ouvertnres gitiiitales 'soiit 
.placees symetriquement dans nne situatio,n latcro-do'i^sale an 
tiers anterieur du segment.” 

In the genus Ilersiltockf^ the first .pair of hgm, Jiee():rcli,i:ig 
to Canu, '‘sent biramees ,,.et triarticulees, sans defor,m,a:tion ei^ 
parfaitement poiirvues de^ soles natatoires, 11 eiv est ' de/incrrie 
dans ' les trois paires .suivantes, toutefoisda ramel, intenne' d 
la .quatrieme ' paire ' est ,' plus , allongee et pen riche mi soies , 
natatoires,” ' 
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According to Clans in Sersilia^'^ apodiformis i “von den 
vier zwei iistigen Beinpaaren zeigfc das vordere deni Ceplialotliorax; 
angelidrige Paar eine se bedeiitende Umformiing, dass Philippi 
diese Gliedmasse als Kaufuss in Ansprnch nelimen IvonnteP 
Kossmann says of the same species ; — “ Die Spaltfiisse des 
ersten Paares sind zii einem kriiftigen Bewegung und Haft-' 
apparat nmgewandelt welche im Yerein mit den ilbrigen 
Sctwimmfusseii unseren Copepoden ein rasches Umbergleiteii 
anf dem glatfcen Panzer seines Wirthes moglich iiiacht. Die 
beiden Grundglieder scheinen mit den zwei ersten Gliedern des 
inneren Spaltastes zu einer Masse verwachKsen zu sein^ oline 
dass die Contoiiren der einzelnen Glieder verwiscbt sind, das 
eine Grundglieder trligt beim Mannchen eine lange Borste, 
welche beim Weibchen zu. einem kolossalen riickwarts gericht- 
eten Bom oder Zalin entwickelt ist. Das andere Grnndglied 
triigt einen kiirzeren, etwas nach aiissen gekriimmeten Zalin, 
der diclit nebeu jenem nach aussen zn liegt. Die kriiminig 
dieses Zahiies fiillt nun eine Saugscheibe aus, welche umgefahr 
au£ der Mitte des inneren Spaltastes angebracht ist ; an der 
Spitze des letzteren befindet sich noch eine zweite kleinere, nebst 
drei Zahnchen. Ber iiussere Spaltast ist swach entwickelt, viel 
Idirzer als der innere, beim Mannchen mit langeren und kiirzeren 
Borsteii bedeckt, die beim Weibcben durch Bornen ersetzt sind.’’ 

Goidelia japonica differs very strikingly from all these various 
descriptions. The first fonr thoracic appendages are 

very highly specialized, and all alike. Each limb is birainoiis,: 
and possesses a basal part of two segments, which is attached to 
a median sternum ; this sternum is nothing more than a flat 
plate of chitin, with a transverse notch in the centre iiiakiag it 
appear almost bi-lobed. Posteriorly its free edge is fringed with 
setse ; laterally (PL 22. fig. 19, s) there articulates with it the 
first and smallest segment of the basal part of the limb (&^) *. 
this segment is small and irregularly shaped, bearing on its 
inner surface one long feathered seta wdiich runs parallel with 
the setose edge of the sternal plate (fig. 19). The other 
basal segment is three or four times as large as this joint and 
rounded, its anterior (or outer) suifface being smooth; on its 
inner surface (PL 22. fig. 19, &“), near the articulation with tliO' 
first basal joint, there is a very powerful short spine recurved 
and feathered, its insertion being apparently sunk in a small pit* 
The inner ramus of the limb is attached on this surface near the' 
LINN. JOUBN. — ZOOLOav, TOL. XXVIII. 16 
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Spine ; both rami have three articulations. The iiioer braiicli 
bears long feathered setse on its inner face, one on each, of the 
first two joints, and six on the terminal joint, three of wliieh arise 
laterally and three at the extreme tip (PL 22. fi.g. 19). The 
opposite surface is clothed with soft fine seta?. The outer ramus 
is also adapted for locomotion, the first joint exliibiting* distally 
on its outer face a short, sharp spine ; a coiTesponding spine 
occurs on the second joint, which has in addition a long b(3arded 
seta on its inner side. The terminal joint has the sharp stout spine 
on its outer face, hut on its inner surface and at the tip there 
are four long feathered seta? (fig. 19), with a fifth one, much 
smaller, pointing outwards. The whole outer siirfixce of these 
three joints is covered with soft fine seta?. 

The thoracic appendages of Goidelia japonica possess no 
sucking-discs like those occurring in the previously-described 
forms. 

Thor aeie Leg ^ 5. — In both sexes this is a unirainous organ, 
very feebly developed. It is practically the same in male and 
female, though in the latter (adult) it is broader and shorter 
relatively than in the male ; in both cases it consists of three 
short equal segments, the first two each armed laterally wdth one 
long seta, the termintii segment carrying two (PL 21. figs, 2, 9). 

Abdomen.— Tim first abdominal segment of the mature female 
is conspicuously larger than any of those following it. In reality 
it is not one segment, hut is formed by the fusion of three ; oli 
its ventral surface it is pierced by a- pair of genital pores' (fig. 2, y) 
placed obliquely. 

The abdomen in the adult male is marked with a lateral spine, 
borne on the first segment (fig. 3, g) ; near the base of each of 
these the minute genital openings are placed. Tl.io ventral, 
border of this segment is fringed posteriorly with seta? (fig. 3) ; 
this edge is not parallel with the other rings, but slopes forwards 
to the centre, where there is- a clearly-defined square area, (x)-- 
the significance of this, is obscure, but it may have some sexual 
function to perform. 

I^urcm.—The fares? are short and offer no evidence of dimorph- 
ism between the sexes ; each possesses a long inner seta and a 
shorte,r externa,! on©.' The groove between .the^ furcfe riinsTi'ir 
forwards on the dorsal surface, and the anus opens' into it mi the 
last undivided, abdominal segment.., .'Ventrally 'the, groove is less 
conspicuous, „and does not continue so far . forwards/.as oir' the 
■dorsal surface. ■ " 



ENTOZOIC COPEPOB FROM JAPAF. 


227 


Goibelia japofica, nov. geo. et sp, 

Diafjnosis of Gerierie Characters . — Body flattened, segmented, 
and cyelopoid ; sexes equal in size, dimorpliisni only being 
apparent on closer examination of the appendages ; tlie male not 
attached to tlie female ; no eyes. 

antenna alike in female and male ; composed of 5 segments. 
antenna alike in female and male; composed of 4 segments, 
forming a characteristic elbow ; the three terminal segments con- 
stitute a powerful hooldiig apparatus. 

Manclihles alike in female and male ; yery small and claw- 
like ; with no accessory parts (such as occur in the other known 
genera). 

1st fnaxilUpede $ differs much in the immature stages ; in 
the adult it is a claw-like organ with two recurved hooks (in the 
other genera this appendage is alike in both sexes, being very 
highly developed). 

Isif maxilUpede 6 alike in all stages ; very degenerate, being 
only a fringed plate, 

2nd maxillipede $ alike in all stages ; very degenerate, being 
only a papilla (in the other genera this appendage shows sexual 
dimorphism, hut in both sexes it is very highly developed). 

2nd maxillipede S , different in the various stages ; very 
specialized as a powerful chela (in the other genera there is no 
suggestion of a chelate apparatus). 

Thoracic legs 1-4 all alike; biramous; no sucking-discs (such 
as occur in the other genera, where also the 1st leg is unlike the 
others). 

Thoracic leg 5 uniramous in female and male. 

Abdomen of 6 segments ; in the female the first three are fused. 

'F'urcm' show no difference in male and female ; each fiirca 
bears a long and a short seta. 

Tbichobifa (n. sp.). (PI. 22. fig. 20.) 

The rectum of FeJimrus imicinetm ' gives shelter not only to 
the parasitic Copepod Goidelia japonica.^ lout also to a minute 
Infusorian : being so excessively small, this creature would in 
all probability have escaped my notice had it not occurredin such 
abundance. I first saw it in a series' of transverse sections of 
the whole Echiurus, where it was very conspicuous in all sections 
of the', rectum, for the methylene-blue which I was using ,as a 
double stain settled far darker in these little parasites than in any 
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of tlie siiiToiiiidiDg tissue. On exauiiniiig tliO contents of tlie'." 
rectum, I found that it contained immense numbers of these 
Infusorians, but having only preserved material at my disposal ..1- 
was unable to investigate more than the most salieot ‘features; in 
fact, to make out these points many different reagents and stains 
had to be used. On the whole, I found it best to first clear the 
material of corrosive sublimate by immersion in iodine solution, 
then stain with alum-carmine, finally clearing in oil of cloves. 

As is seen in fig. 20, the form of the body is quite spherical 
when looked at from above (as in i.) or from below ; ii. shows a 
lateral view. It is not easy to say without watching living speci- 
mens, or at least examining fresh material, wliieii is the anterior 
and which the posterior end. Above and below there is a circlet 
of cilia ; at one end they encircle a depressed pit-like area aroimd 
■which there seemed to be signs of a skeletal ring of spines or 
hooks (ii., h). At the opposite end the cilia suiTound a dome-like 
protuberance — which may, however, have been thus forced out 
as a result of post-mortem contraction. In the rim in which the 
set of cilia are inserted, I saw, in many specimens, indications of 
a gullet, or oesophagus ; this would point to the fact that this is 
the anterior end, which would go first in swimming. Situated 
just beneath this crown of cilia there is an enormous darkly- 
staining nucleus ; it is very long and constricted at intervals sO' 
as to look like a string of beads (ne). 

A clear spot was present near the nucleus, which may be tb..e' 
contractile vacuole, or a reservoir (vc). 

So far as I can form an opinion from the material at my 
disposal, this is a new species of Triehodina^ a peretriclious' 
Infusorian related to Vorticella, The common s])ecies is found 
creeping about the surface of Ilydrm ; but I find tiiat a i‘epre- 
sentative of the genus has been met with (by Eossetcr *'), living 
an endoparasitic life iu the viscera of the newt; very few were 

found in the testes, but myriads occurred in tlie renal organs— 

it is stated that long dearth of water in no way imrts tlieiiu. 
This ' Japanese species may he identical with the form, occuiTiiig 
in the newt, for it also leads a truly eiitozoic life, within, the 
rectum of its host ; but as this alone is not sufficient to juatijy 
the application of a new specific''name, I prefer to leave,, the 
question of species open, pendmg '-a' fuller knowledge of the ■ 
creature and of the habits of the accepted species of the genus.' 

Oambridge; Hov. 1900.' 

Journ. B, Mi'cr. Soc, vi. (2)'pp. 929-933, 1 pL ', 
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EXPLANATION OF PLATES 21 & 22. 

Reference Letters. 

A=:acliilt $. B= adult ( 5 '. C = immature 2 • = first antenna. second 

antenna. /d= first basal segment. ^-=:^ second basal segment. M.=:beak. 
/=:furca. < 7 = genital pore. ^,=liooks. L^.= lower Up. = upper lip. 

mandible. 'W 2 _p.^=first raaxillipecle. second masilHpecle. mx.'= 

maxilla. 7 ^ 6 *. = nucleus. 6 e= oesophagus. jpc?.=pad. 73 = palp. s= sternal 
plate. ^ 77 ..^*'’==: thoracic legs 1-5. vacuole. a?= curious glandular 

patch between Isfc and 2 nd abdominal segments in the adult male. 

Go i delia j coponwa. 

[Figs. 1-19 drawn with the camera hidda.'] 

Fig. 1. Outline'drawangs of : — 

A. Adult 2* B. Adult 0. Immature 2- 

Superposed on a correspondingly magnified millimetre - scale, the 
divisions of which are to 1/10 mm. 

2. Stage B of 1 st maxillipede 2 j drawn from the ventral face, and 

magnified considerably more than figs. 3 4. 

3. Adult male from the ventral side, showing the peculiar modification 

of the two basal abdominal segments. 

4. Dorsal view of young female. 

[Figs, h, 6 , 7, 8 all drawn on the same scale to show relative sizes.] 

5. First antenna. 

6 . Second antenna, 2 • 

7. „ „ d. 

8 . Mandible showing terminal claw. 

9. „ on an enlarged scale. 

10 . AToiith-parts in situ, showing the upper and lower lips, mandibles# 

and maxilla. 

Figs. 11, 12, 13, 14, 15.— Stages in the development of the first 
maxillipede 2 — drawn on the same scale. 

11 . Stage Ar showing the undifferentiated condition. 

12. ,, B (ventral view). 

13. ,, B (dorsal view), 

14. ,, 0, showing the new hooks folded up within. 

15. „ D, adult organ. 

16. First maxillipede d • 

17. Second maxillipede d» immature stage with cbelm uiidifierentiated : 

the first maxillipede is shown in situ, 

18. Second maxillipede d > adult chelate form. 

19. One of the first four thoracic legs, showing its relative position to the 

sternal plate. 

Trichodim 2 8\}. 

Fig. 20. Trickodma, showing the curious beaded nucleus in various positions, 
with the two circlets of cilia and the clear vacuole (contractile 
vacuole?). 
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On the Structure and Habits of the Polychjcta of tlie Paiinlj’' 
A.mmocJmrida^ Bj Abnot/d T. W atsox, 

[Bead 20th December, 1000.] 

(PJ.ATES 23-25.) 

It is a somewhat eiirions fact that, although the members of tliis 
interesting family of tubicolous Polychmfca are widely distributed, 
and some of them abundant, upon the British shores, tliey have 
thus far received comparatively slight notice at the hands of 
British naturalists. Yet almost sixty years have elapsed since 
Belle Ginaje first brought these worms to liglit, and figured a 
specimen in some detail, to which he assigned the name Owenm, 
Buring those sixty years, contributions towards a full descrip- 
tion have, from time to time, been made by trrube, Kbliiker, 
Clapaxede, von Drasche, McIntosh, Cunningham and Eamage, 
Giilson, Lo Bianco, and Ogneff, all of which have been ably 
summarized by do Saint- Joseph in his ‘ Aniielides Polychetes 
des Cbtes de Pranced Nevertheless, as much remains to be 
learnt of their structure and habits, the following notes may 
perhaps be regarded in pjart as supplementary to Prof, (xilsonhs 
paper, since it was on his suggestion (27. p. 381) that I have 
paid special attention to certain of the points hereinafter men- 
tioned. They are the result of observations extending over a 
period of about three years, some of which were made at the 
Marine Laboratory at Port Eidn, whose Birect(,>r, Prof. Herd- 
man, has rendered me most valuable assistance ; tlic^ larger pari,; 
at Sheffield, on specimens obtained from tlie coastvS of Ljuicashire 
and North Wales; and also on foreign specimens, both, li'ving and 
preserved, for which I am indebted, to Doctors I)ol:irj.i and Lo 
Bianco, of the Zoological Station at Naples. ' 

I also acknowledge, most gratefully, .my indebtedness to my 
friend, Dr, Pauvel, for valuable advice on points' of t(3chiiigue 
and bibliography. The methods of research des(.‘Tibed in his 
admirable work, > Les ' Ampharetiens,' have frequently ; been 
useful to me. 

In' the absence of. an Englisb description' of the Ammoeliarhhe 
(a, family' created by 'Grube), .it ■ will 'perhaps be well, in .'the 
'.first' place, 'to give a. general account 'of ' their characteristics, 
embodying my .own observations' with-, those of "other naturalists. 
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and thereby making the later portion of my paper more intel- 
ligible. 

The body of tlie aiiinial is cylindrical, and especially rigid in 
the anterior portion. It consists of from twenty to twenty-seven 
segments (PI. 25. fig. 20), and varies in length from about 
30 mm. in the English to 90 mm. in the Italian species. The 
diameter at tlie anterior end measures from 1 mm. to 3 min. 
The cephalic segment is slightly swollen and bears a crown of 
flat, laciniated, tentacular branchias, six in number PL 23. 
figs. 1, 2 & 3) (three on either side of the body), which are ciliated 
on the inner surface. These are absent in the youngest speci- 
mens, the mouth being then surrounded only by a funnel-shaped 
lip, which is quite entire except for a ventral notch. The processes 
first appear short and squarish in form, with a slight indent on 
the upper edge, which gives the margin a castellated appearance. 
In fully-grown living specimens their height somewhat exceeds 
the diameter of the cephalic segment, but in preserved animals it 
is slightly less. Each process has a wide, very flat base, giving 
rise to three or four branches, which are subdivided into seven 
or more twigs, each terminated by two small rounded mucus- 
secreting lobes. The crown and branchial processes are well 
supplied with ccelomic fluid ; and in the living specimens the 
latter have, under favourable illumination, a beautiful appear- 
ance, due to the branches from the dorsal blood-vessel and to 
the network of capillaries with which they are famished. In 
British specimens the processes, viewed by transmitted light, 
are semitransparent, pale greenish blue, or yellow, and tinted 
with red ; whilst those from ISTapies are blood-red and in parts 
coloured with a reddish-brown pigment. In cross-section the 
branchise are somewhat horseshoe- shaped, the concave side 
directed towards the mouth. They are divided into two lateral 
groups dorsally by a crescent-shaped lobe (c.L, PI 23. fig, 2), 
which is figured and described by von Brasche (12. p. 13) as the 
head containing the brain. This organ possesses another inter- 
esting feature, which seems to have escaped his notice. Ex*om 
his admirable drawings (12. pL L fig- 3), it rvould appear that 
the inner wall of the lobe is in unbroken continuity with the 
ectoderm. Eavourable sections, however, clearly show that this 
is not the case, and that for a short distance at the apex nf the 
crescent the inner wall is entirely separated from the outer 
body-wall and' forms a kind of ciliated upper lip^ which, by 
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means of a network of muscular fibres, can be opened or tiglitly 
closed at will PI. 24. fig. S). Pree cominimieatioii can, be 
tliiis established between the coolomic iluid-coritahiiiig cavity 
and the suiToiindiiig sea-water. The ventral separation of the 
branchial processes is, doubtless, a development of what ap- 
peared originally as a “ notch ” in the fimiiel-sliaped lip. 

It is interesting to note that one member of this family, 
Myriochele (Mgrn, 4. p. 211, and 13. p. 410) is distinguished by 
the absence of cephalic hranchim, development of these organs 
having apparently been checked at an early stage. 

During life the interior of the base of the crown is occupied 
by three lobes (PL 23. fig. 2), namely, the dorsal (c.L), already 
mentionecl, and two lateral ones (Z.Z.) formed by swellings at the 
base of the ventro-lateral branchial processes, which, distended 
by the coelomic fluid, and meeting in the centre, may form more 
or less completely a kind of vestibule — an arrangement which 
appears to have hitherto escaped notice. Beneath these lobes, 
which almost disappear owing to contraction in preserved speci- 
mens, is the mouth (w-., PL 23. figs. 1 & 3), a transverse openmg 
situate a little distance from the inner dorsal surfaces, the space 
between the mouth and the ventral boundary being occupied 
by the peculiar Lippen-orgau ” (Lo., figs. 1, 3 & 7), with its 
massive bilobed lips, first figured by von Drasche (12. p. 6, 
pis. i. & ii.), the functions of which will he hereafter described. 
The branchial crown is marked off from the ‘Hhoracic’' region 
by a reddish-browni fold, wliich commences laterally and becomes 
very prominent dorsaliy (<?., PL 24. figs. 7 & 8). 

There is a single black or dark-coloured eye-spot ” on the 
ventral face of the crown (<?., PL 25. fig. 20), situate at the base 
of the branchim on either side of the opening. 

The segments are neither divided by distinct coiistrictions, as 
in Afenicola and Ohjmene, nor are tliey sharply divided from 
each other; only here and there does the body contour show' a 
: slight incurving, indicative of their demarcation. (PL 25. fig. 20). 
The thoracic region” comprises the buccal segment and three 
other short segments fused together,, the only external' indica- 
tions of which are three bundles of simple yellow, slightly 
.pinnate' bristles- Of these, the first two only are visible in the 
ventral view (PL 25. fig. -20),; -as the third bundle, consisting 
of much shorter '' and less ' numerous bristles, is .'situate quite" 
dorsaliy. Internally there is a septum between /the ' buccal 
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segment and those which follow it, but fche next three segments 
are without septa and enclose a single cbamher. The succeeding 
three abdominal ’’ segments increase in length, the seventh 
being sometimes four or five times as long as the buccal and 
“thoracic” segments taken together. T’rom the eighth segment 
their length is rapidly reduced, the penultimate segment 
being very minute. The “thoracic” region and each of the 
“abdominal” segments is internally cut oft’ from its neighbour 
by a septum ; and with the exception of the anal, the penulti- 
mate, and antepenultimate segments, the anterior extremity of 
each is indicated externally by a bundle of dorsal or dorso- 
lateral set®. These set® are slightly pinnate at the extremity. 
Each bundle of set® is followed by a torus, which, in the 
abdominal region, is so long that the tori (t, PL 25. fig. 20) 
on the two sides almost unite at their extremities, and, at this 
part, form approximately a complete girdle ; though in the last 
segments the tori will not extend over more than about one- 
sixth of the circumference. The tori of the first four segments 
are red owing to the presence of blood. Erom each torus 
proceed a considerable number of minute bifid uncini (PL 23. 
fig. 4), which are disposed in very regular, close-set, longitudinal 
rows (tc,, PL 23. fig. 6); and it has been estimated by de Saint- 
Joseph (29. p, 401) that there wall be about 7600 uncini in a 
single turns in the third “ abdominar’ segment. The total 
equipment of an entire animal is estimated at from 150,000 to 
450,000 hooks. 

This immense provision of uncini is necessitated by the bur- 
rowing habits of the animal, and renders it most difficult to expel 
the living worm, uninjured, from its tube. The anterior part of 
each uncinus is preceded by an enlargement, which tends to 
retain it in the epidermis in which its shaft is buried, though 
this provision is not always sufficient, as uncini may occasionally 
be found torn from the tori and embedded between the layers 
of the inner lining of the tube. Sickly worms, too, occasioiialiy 
expel their uncini from the mouth of the tube. The shaft of 
the uiiciiius is flat and straight, and terminated proximally 
(PL 23. fig. 4, <?') by a thread-like elongation, which curves 
sharply backwards and penetrates the basal membrane. The 
uncini are actuated by appropriate muscles, and are used 
for seizing-piirposes at will There are no ventral uncini 
in the “thoracic ” segments, neither are there any dorsal set® 
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ill- tlie pemiltiiiiate and antepenultimate. Tbe anal segment' 
has 110 seta) of eitlier 'kind, and is truncated so that tlie ventral 
face, wliicli is terminated bj two small lobes (cLfh, PL 25. 
iig. 20), extends slightly further than the dorsal. These Jobes, 
as will be seen liereaftcr, are of special interest, Tiie margin of 
the amis is ciliated and crenated. In a dorsal, external view 
of the aniniah longitudinal, paired, milk-coloured bands are seen 
exteodiiig as far as the fifth torus (12. p. 10). These are due to 
a tliickeiiiiig of the epidermis. Tbe first pair take their rise 
laterally, and, curving towards the back, terminate at points 
against the bundles of setie of the first torus. .From these 
points there spring a wider pair of hands, which, in tlie form of 
bows witli their convex sides facing each otlier, tie together the 
seta) of the first torus to those of the second. tSiniilar bows bind 
together the setse of the three following segments. 

An olive-green zigzag canal runs almost from end to end of 
each of the bands of the second ‘‘abdominal” segment (ex.^ 
PL 23. fig, 6). E'ephridia have not yet been found in the 
Ainmocharidse ; hut it seems probable that these canals, with 
tlieir internal funnel-shaped mouths and external slitAike 
openings, represent those organs, though Gilson is mistaken 
in supposing that they play a part in the emission of the 
genital products (27. p. 379 ). These, as I shall show, are 
discharged through characteristic pores at the anal extremity. 

A lateral view of the “thoracic'” segment shows an interest- 
ing point of adaptation of the animal to its mode of life. Von 
JJrasehe (12. p. 9) has noted the iact that, altlioiigh tlie markings 
are not (juite constant, there is, i,n the dorsal part of the coih,ir, 
a transverse patch of brown colour, often divided into two 
portions by tlie dorsal line. This coloration extends as a line 
on either side. round the fore-edge of the tliorax, a,iKi swells 'into 
the round pigment-spots (eye-spots ?) already meutionod. From 
these spots the lines ■ descend, and, still going forward, meet at 
an acute angle on the ventral line, about the level of the first 
biiiidie of bristles. He also observes that, in tlie anterior part 
of the. animal, the course of the nervous system is ' practically 
indicated by this coloration ; the dorsal patch marking the brain, 
whilst ' the ' lateral li'.aes indicate the oesophageal commissures 
uniting , in.' the large ganglion,', from which springs the 'ventral 
■eo.rd. This consists of a 'dotted band, without ganglia or, large 
nerve-fibres,., which runs, the wdioie length of t'he animal; ■ . 
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The entire nervous system is fully described by von Drasehe 
(12. p, 13), who observes that it is very rudimentary in character^ 
and lies outside the muscular layer near the surface of the 
epidermis. 

It may be ashed whether the localization of the coloration 
over the nervous system may not be connected with the animaFs 
sensitiveness to light ? Some of my sections seem, to suggest 
the possibility, but at present this must remain undetermined. 
I am able to show that a special function is performed by the 
triangular ventral area (v.a.^ PL 25. iig. 20) bounded by the two 
lines which descend from the eye-spot.’^ The body-wall is at 
this point very much thinner than that of adjoining parts, and 
modified, as I shall show more fully, in relation to the building- 
habits of the animal. 

The structure of the creature is remarkable in many other 
respects, and for minute anatomical descriptions reference 
should be made to tbe papers of CTaparede, von Drasche, 
G-ilson, and Ognelf. Speaking generally, I may point out that 
a cuticular covering to the epidermis is absent, except on the 
anterior portion of the body ; that the imderl^dng circular 
muscles are limited to the ‘‘thoracic’’ region; and that the 
longitudinal muscles, which are exceptionally powerful, form 
throughout; its entire length an inner lining for the body-cavity — 
a layer which is continuous except where it is interrupted by the 
dorsal aud ventral mesenteries of the alimentary canal. These 
powerful muscles impart considerable rigidity to the fore part of 
the body ; a feature which gradually disappears posteriorly, the 
thickness of the muscular layer in that part being greatly 
reduced. According to Gilson (30. p. 95) there are no peritoneal 
parietes distinct from the longitudinal muscular layer, his view 
being that these two hiyers are replaced by one musculo- 
giandular layer which, amongst other things, is excretory in 
function. This view is, however, opposed by the observations 
of von Di'asche (12. p, 20) and Ogneff (33.). 

A striking and eharacteristic' feature of the Ammocharid»s 
wliich has from the first attracted the attention of naturalists, 
is the existence in the anterior segments' of peculiar, very long,' 
cylindrical, rigid, glands PL 23. fig. 6) of considerable calibre 
which hang loosely in the, body-cavity. Each is attached to the 
body-wall by one extremity which, greatly reduced in diameter, 
forms a minute' duct running through the ■body-wall, opening 



M6 ME, A. T, WATSOA' 0^^ THE STRUCTHBB 

between the end ot‘ the torus and huiidle of sekie of that 
side of the segment to which the gland "belongs. There are 
sometimes seven pairs of tliese glands, one. pair to each of 
the first seven segments, but those of the third segment 
may be eitlier rudimentary or non-existeiit. These are the 
threacl-glaiids (“ glaiides filicu'es ”) of Claparede (6), the stnie- 
tiire of ’which has been fully worked out by G-ilson (20). Their 
function is to secrete — by exudation Ironi the epithelial cells of 
the wall of the gland (20. p. 817, <fc 29. p. 402) — a very thick 
viscous liquid containing bundles of exceedingly fine colourless 
threads, which are used by the animal in the formation of the 
membranous lining of its tube, but not, as some writers liawe 
suggested, for tlie attachment of its external stony covering. 
The secretion for this latter purpose is supplied by the “ Lippen- 
organ ’’ (Z.o., figs. 1, 3, 7 <& 9). The cesophagxis, which is almost 
as long as the “ thoracic ” segment, descends directly from tlm 
mouth, and is followed by the intestine, which, with a series of 
•swellings and constrictions, runs straight to the anus. 

De Saint- Joseph notes ( 29 . p. 403) that in the third and 
fourth abdominal ” segments the intestine is green owing 
to the glands which cover it. The alimentary canal passes 
through the segmental septa, and in addition thereto is sup- 
ported throughout by a dorsal and ventral mesentery. For the 
greater part of its length it is surrounded by the dorsal vessel, 
which forms a peri-intestinal sinus. This sinus bifurcates and 
leaves the msophagus on entering the thoracic region. "Each 
branch then goes forw^ard, and, after skirting the nearest group 
of branchial processes, descends, and, reuniting with its fellow, 
giveS' rise to the ventral . vessel. hTumerous short €{0011 arise 
from each side of this vessel, forming round ampulh. 0 , of which 
de Saint-Joseph states (29. p. 403) that lie has coi:int(3d as many 
as forty in the tliird abdominal Beginent, The blood is rod. 
dfhe septa, which are membranous and traversed by finovmaiBcular 
fibres, have been specially studied by Gilson (27). , They may 
completely separate each segment - from its' neighbour, but ' by 
means of 'valves/ln the intersegmental inembranes 'intercommuni- 
cation may be established. ■ ■ 

These valves (PI. 23. fig. 5) are.of two kinds, namely, a 'simple 
slit, making, a valve (/a.),, opening like a, .door towards 

the, anterior, which is always, situate dorsally ,;" and -a sphincter 
■■valve (s.r.), which is, ’placed .ventrally.' I' ,hav,e^ been fortunate 
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enoiigli to see botli kinds in action, and note that the ccelomic 
fluid (in. which sometimes ova were floating) almost invariably 
passed steadily through the sphincter valves when travelling 
towards the anus, and rapidly past the large slit or “ flap 
valve when going in the opposite direction. In the absence of 
assistance from circular muscles, it will be seen that the latter 
form of valve is specially well adapted for rapid release of the 
imprisoned coelomic fluid, and that the animal is enabled speedily 
to retract the posterior portion of its body, in case of danger, by 
means of its longitudinal muscles. My observations show that,, 
with the exception of the buccal and thoracic segments, and 
possibly the smaller ones towards the anal extremity, each side 
of each segment is provided with two valves, one of each kind. 
Those attached to the septum at the base of the “ thoracic ” 
segment are described by G-ilson (27. p. 384), and are excep- 
tionally powerful. As will be seen later, this is apparently 
another adaptation connected with the habits of the animal. 

The foregoing will probably suflice as a general description of 
the structure of the worms, and we may next consider their 
habits. They are exceptionally Lardy animals, whose welfare is 
apparently more dependent upon a good supply of rather muddy 
sand than upon a liberal allowance of oxygen, since they thrive 
under conditions so various as those which prevail respectively 
on the British shores at low-water mark, and at a depth of 2975' 
fathoms near the Caribbean Islands (13. p, 410); whilst both 
Dr. Bauvel and I have found them to live for years in small 
aquaria destitute of alga and without change of either sea-water 
or sand, the only attention they received being an occasional 
raking of the surface and the addition of river-water to compen- 
sate for evaporation. They are gregarious, and dwell embedded 
near the surface of the sand in flexible sand-covered tubes. The 
tube is unique in structure, and, when fully extended, frequently 
two or three times as long as its' inmate. It is well described 
by G-rube (2), in 1846, as , a , ti^ansparent gelatinous tube, the 
middle part of which is supported with great flrmness by a crust 
of grains of sand and fragments of shell which, when flat, are 
glued on by their highest edges sows to overlie one another 
like the tiles on a roof. 

Gilson (20, p. 322) has given a most; careful description of the 
minute structure of the tube, 'and although I am. unable entirely' 
to confirm his speculations on the mode of its formation, It is- 
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satisfactory to find tliat his obserA^atioiis on the appearaaice of 
the finislied tube are quite in accoi'dance with my own, and coii“ 
sisteiit with what we might expect as the result of tlie process 
of biiildijig, which I have had the good fortune to witness 
on several occasions, and shall hereafter describe. From the 
fact that the sand in the Bay of Naples is singularly devoid 
of minute flat particles of stone or shell, his specimens would 
probably not show that most interesting characteristic, ^‘^imbrica- 
tion/' mentioned by Grube (2). Gilson consequently does not 
refer to it ; but I know from experience that when suitable 
material is supplied, these worms gladly employ it in the manner 
described, and the process by wbicli the desired result is 
attained is wonderfully ingenious. Be Saint- Joseph remarks 
(29. p. 398) that the fragments of shell are sometimes fixed at a 
right angle by the edge ; but tbe difference between his descrip- 
tion and that of Grube is due to a difference in the state of 
contraction of the tube at the time of observation. I have 
frequently seen a tube present both appearances, separated by 
an interval of, say, half an hour. The tube (PL 24. fig. 12) 
consists of two distinct parts : (1) an external covering of foreign 
matter (a.c.) which may be very minute fragments of shells of 
molluscs, calcareous tubes of annelids, grains of quartz, or flat 
particles of other rocks ; and (2) an internal tube (cJ.) w^hieli 
is translucent, colourless, flexible, elastic, and exceedingly 
tough — this part being secreted by the worm. The tube as a 
whole differs, I believe, from all others in that the particles of 
foreign matter, instead of being more or less attached to one 
another, are designedly kept entirely apart, firmly affixed only 
to the iiiner membranous tube, wdth the attachment limited 
to one side or edge (PI. 24. fig. 12). The structure thus pro- 
duced is thoi’oiighly, protective, and, at the same time, like a 
coat of mail, it accommodates itself easily to the violent contor- 
tions of the body, which are involved in the habits of the worm. 
Carrying its tube with it, the animal is capahio of burrowing 
through the' sandy sea-bottom, and consequently the position of 
the tube in relation to the surface is by no means constant, 
though it is usually more or less vertical. 

■ It is interesting to note that the tube itself has' an anterior 
'and a posterior end, and is alwmys buried in a definite direction. 
The anterior, , being ■ the ■ growing end (at all events as regards • 
the stony covering), is invariably nearer the surface ; whilst the 
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posterior, wlueli never receives additions except to its internal 
slieath, may be embedded deep in the sand. The meiiibraiious 
tube terminates at each end with a conical, very elastic tip 
(cj., PL 24, figs. 12 & 13), wdiich projects more or less beyond 
the stony covering, and has at its extremity a very minute 
perforation. At the posterior or buried end, this tip is often 
preceded by a length of from 10 to 15 mni, of naked tube 
(PL 24. fig. 13), which G-ilson (20. p. 322) has mistaken for a 
secretion at the outset of the animal’s existence. It is simply 
an extension (posvsibly late in origin) underground, wdiere the 
worm is unable to affix its stony covering. The animal is 
capable of reversing in its tube, and thus exploring the sand at 
either end, and, like the Terebellida; (17), the Aminocharida^ 
invariably adopt the sanitary method of ejecting the excreta, at 
the anterior end of the tube, into the open sea. 

When the anterior end of the tube of an English specimen is 
seen under a low power (PL 24. fig. 12), the imbricated arrange- 
ment and transparent conical extremity of the internal sheath 
are very noticeable, the free edge of the bits of stone being 
directed upwards, whilst the tip, in which is the minute per- 
foration, is drawn in, as is common when the animal is just 
about to emerge, (xilson (20. figs. 21, 22 & 23) gives excellent 
figures illustrating the structure of the tube. His longi- 
tudinal section of the posterior naked end shovrs that this 
membranous sheatb consists of a number of layers, and that 
the lengthening of it is prodixeed by internal additions, which 
advance by stages beyond the extremity of the external ones, 
each advance being marked externally by a stepped appear- 
ance. This section also shows that the tube is occasionally 
strengthened by new external additions on the face of the layers 
previously formed. 

Eotli these points are clearly visible , in the drawing of this 
])ortion of the tube of Oioenia (PL 24. fig. 13). A cross sectio,n 
^shows the internal layers to be concentifie. ' By removing the 
stony covering from the body of .the' tube, Gilson demonstTated 
that the inner sheath is imperforate, and constructed as de- 
scribed from end to end. ■ By means of tangentiaL sections he 
found (20. p.. 323), in the wall of, ■ the inner tube, a some- 
what irregular system of coarse stride which, under a high 
power, he was able to resolve into a large number of very fine, 
i.rregular, longitudinal strige, aiid^ to. recognize aS' the filaments 
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produced by tlie thread-glands. Gilson’s figure, 211, is specially 
interesting as delineating a section tlirougli the complete tube" 
not stripped of its earthy covering. The section was made by 
a method specially devised by him for the purpose, and shows 
both the inner sheath of concentric layers and the outer 
irregular zone. The former is the part first laid down, as 
shown in the sections of the tip ; whilst the latter is formed of 
masses of foreign materials subsequently afiixed to the former 
by secretion, in which the various fragments are seen to be 
more or less completely embedded. My own examination of 
the structure of the inner tube was made by the ruder niethod 
of scraping off the sandy covering, and, after subjecting the 
inner sheath to maceration in distilled water, tearing the layers 
asunder. In this way I found it easy to separate the external 
rugged layer (which represents the cement by which the stony 
covering is attached) from the tube proper, and, by means of 
stains, to establish tlie fact that the fibres in the former (which 
are embedded in a homogeneous secretion) may assume either a 
radial or any other direction ; whilst those of the sheath take 
a course wdiich is usually more or less longitudinal or transverse- 
in relation to the tube. 

This somewhat lengthy preliminary description wdli render 
intelligible the questions to which I have successfully directed 
my attention. They are as follows ; — 

(1) The method of construction of the imbricated tube and 
the elastic conical tips. 

(2) The reason for the adoption of this particular arrangement., 

, (3) The function of the. “'Lippen-organ ” or ‘‘ Metastomiuiii 

(Gilson). 

(4) The muo7h d^Ure of the immense number of uiiciiii and 
of the double form of septal valves. 

(5) The existence of a cephalic opening, and of anal pores. 

(6) The method of reproduction. 

(7) The larval form {Mitraria). 

I do not now propose to deal 'with these questions seriatim,' hut 
'rather with such points as, havo not. already been dealt w,ith, in 
my, account of the habits of, the worm. As already explained,, 
.the tube baa a definite, anterior .and .posterior, .extremity, and; is 
.nsnally embedded more or less vertically in the sand, the anterior 
end being',, always nearest' the 'surface, and,, also . that to which. 
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external stony additions are made. During tbe day the tuhe^ 
into wliicli the inmate retreats, is frequently entirely buried ; for 
the Aiiitnocharidte, like many other annelids, appeal' to be largely 
nocturnal in their habits. It is not usually until towards 
evening that the animal becomes active, and, after exposing ten 
or more millimetres of its tube above the surface, ventures to 
protrude its brancliise. 

In order to appreciate the builder’s difficulties we must realize 
the fact that the tube of an annelid is necessarily constructed 
from within ; that while it is, so to say, secreted, or built by the 
worm round its own body, it is so arranged that the inmate shall 
all the time be entirely detached from it, and free to change its 
position within it at will. If we imagine the head of the worm 
protruding through the growing conical tip PL 24. fig. 12), 
it will then be seen that, in order to produce the imbricated tube, 
the base of each new fragment added must be placed carefully 
underneath the fragments which are already attached, and must 
be there affixed to the membranous tube ; in other words, it 
must be inserted and fixed between the inner sheath and the 
last row of fragments added to the outer covering. 

Were the process reversed and additions made at the other 
end of the tube, as by a tiler covering a roof, there would seem 
to be but little difficulty. The matter would be almost as simple 
as the placing of one stone above another; but the problem is 
as I have stated, and its solution (which absorbed considerable 
time) took me completely by surprise. The beautifully trans- 
parent, conical, elastic part of the tube PL 24. fig. 12), 
which on retreat of the animal is drawn inwards (the worm 
thereby frequently pulling together the latest shelly additions 
and closing the tube with them), is figured as almost fully dis- 
tended by the water, which is being driven before it by the 
advaneing worm. At first the animal is hidden by the stony 
sheath, hut in another moment the branchial tentacles, con- 
tracted and twisted together in the form of a living cone, appear' 
beyond it and fill the elastic transparent tip, which I might 
perhaps comqmre to an india-rubber teat. Then, ' cautiously 
thrusting the tip of a single tentacle through the terminal pore, 
the animal carefully feels round to make sure.'tbat all is safe. 
Satisfied on this point, a second tentacle follows tbe first, then 
several more ; finally the whole branchial crown is forced through 
the minute opening, and the tentacles, spreading themselves out, 
linn. JOUHN.-^-ZOOLOGY,' VOL. XXTIII. 17 
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cause tlie elastic slieatL, stretclied around tliem like a spliiiicter, 
to slip from tlieir outer surface, and settle as a folded riii.ii;' 
about the front edge of the tliorax/’ For a short distance the 
‘Hhorax” is also visible tlirough, and tightly invested bj, the 
basal part of the membranous cone. The branchial crown {h.’L, 
PL 23. figs. 1 & 2) now appears like a lovely red or golden 
flower, and, basking in the light, may for a time continue quietly 
to enjoy tlie w^ater, wliicli it sets in motion with its tentacular 
cilia. The expanded tentacles are dorsally widely separated by 
the cephalic crescent (c.l.) into twm lateral groups, and just 
below the outer margin of the crescent a groove, bordered with 
cilia, is visible. 

Tiie ventral division is less apparent, but is marked by the 
outermost tentacles of eacli group being, like sentinels, usually 
slightly advanced within the crown ; and whilst tlie swollen 
tricuspid lobes (c.'L & Z.L), wdth ciliated surfaces, occupy its base 
(PL 23. fig. 2), the dorsal lobe gently rises and falls as though in 
the act of breathing. But if the call of hunger claims attention, 
or a desire for wmrk arises, all is changed. The tenta,eles become 
lively, the boughs bend towards each other across the open 
crown, or perhaps throw themselves violently outwards; opposite 
twigs incline and meet, whilst the hilobed tips, like miniature 
fingers, twitch and move as though striving to grasp something. 
Then, as the water does not supply the need, the worm, in its 
tube, curves over on one side until the surface of tlie sand is 
reached, and that which is desired can be obtained# 'When the 
animal is thus seeking sand, or fine particles of sliell, tliese at 
once adhere slightly to the mucus of the bilobed tips of tlie 
tentacles, or are grasped by them and worked into tlic horscBlioe- 
shaped internal hollowq which, as a ciliated channel, convey s tliein 
to the base of the crown.. When the sandy particle him in its 
'progress reached the three lobes, one of two tilings happeuB : 
it' may'' .either be kept in motion for a short time by the surface-” 
cilia,, and then be rejected without apparently having fulfilled 
any purpose whatever (the two ventral tentacles usually acting 
as ejectors,”), or, conveyed within the grasp of' the,, lobes, it 
may be carried ' down, by a kind, of peristaltic action, , through 
the opening, into the .vestibule beneath.. Powerful transmitted 
light is rC'quired' to observe what follows, and in this way, with 
she .aid of a 'suitable arrangement of the mieroscope ,'and a.'low' 
: |>owe.r, the fragment can be seen to. be .now. revolving, with' a jerky 
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motion. It is being manij)iilated bj tbe “ Lippen-orgaii ’’ 

FI. 23. figs. 1 & 3, PL 24. fig. 7) wbicb, protracted and retraeted 
at each movement, is apparently licking or rasping it, as would 
tlie radiila of a inollusk. After a few minutes’ treatment, the 
fragiiient may be ejected by the Lippen-organ,” which, pro- 
truding between the lobes, thrusts it upwards, within reach of 
tbe ejecting tentacles, which complete the expulsion from the 
crown. One cannot doubt that, although these worms also 
swallow fine grains of sand, the process just described is an act 
of feeding. We may assume that the material last secured, 
although bearing food upon its surface, was unsuitable for 
building purposes ; but when, by chance, a tempting flat grain 
of sand, or preferably a minute fragment of shell, is obtained, 
tbe ‘‘ Lippen-organ ’’ assumes a different role, namely that of a 
builder ; a function the probability of which was suggested by 
Grilson (27. p. 381).'^ The selected fragment is then passed 
down into the vestibule as before, and there subjected to the 
treatment just described, but for a much longer period. By 
this process any available nourishment is doubtless at once 
removed from the surface, and the material is most carefully 
cleaned. Then, all being ready, the Lippen-organ ” (Lo., PL 23. 
fig. 1), having turned the fragment into such a position that the 
thin edge is uppernmst, begins to rise steadily, carrying the 
fragment in front of it. The two lateral branchial lobes separate 
themselves widely apart to allow of the passage, and tbe margin 
of the crown, between the ventral branchiae, becomes simul- 
taneously stretched. 

The upper surface of the Lippen-organ/’ with its two bilobed 
ends, is now visible, carrying the shell, which it intends to fiix to 
the outer side of the tube. In another moment, the position of 
the fragment is so changed that the fiat side, instead of the 
edge, slmll rest upon the “ Lippen-organ ; and this continues 
to rise, until its bilobed extremity is made to project between 
the lateral ventral tentacles, and to touch the exterior base of the 
elastic conical tip, which, by retraction of the cephalic segment, ■ 

* In this connection it is curious to note that, at times, the worm appears 
greatly t<) prefer building with white materials, and even specimens from 
Naples (where, to judge by their tubes, only black materials are available) have 
been noticed to select white when they had the opportunity, and to reject 
darker ones supplied to them. What means of colour perception' such' an 
organism can possess is an interesting question. ■ ■ 
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combined witli a wonderful special arrangenieiit, next to be 
described, has been brought within reach. I bave called atten- 
tion to tlie fact {mitea^ p. 235) that a siiiall portion of the body- 
wall, represented by a ventral triangular area PL 25. fig. 20) 
just above the oesophageal ganglion, is very considerably reduced 
in thickness. The object of this is now apparent. Siiimlta- 
neously with the protrusion of the Lippeii-organ,” the circular 
iniiscies (c.wz., Pi. 23. fig. 1) of the lower part of the thoracic 
segment contract, the powerful septal valves ,PL 23. fig. 1) 
are doubtless brought into action, and by means of the imprisoned 
coelomic fluid a very marked swelling of the anterior part of that 
segment occurs, especially in the area above referred to, wdth the 
result tliat, at the very edge of the thorax/^ a projeeting pouch 
El 23. fig. 1) is produced. It will be borne in mind that 
the tube (m.L) tightly invests the ‘‘ thorax,*’ as with a skin, and 
as it consequently covers the pouch, it assumes its form ; and 
frc m this it may be realized that the lobes of the Lippemorgan ” 
(/.e., PI. 23. fig. 1), on being protruded, find themselves pretty 
nearly on a level with the curved upper covering of the pouch. 

a muscular action of the upper surface of the “ Lippen- 
organ,” assisted by occasional little pushes from behind, the 
fragment PL 23. fig. I) now commences to travel, sliding 
along smoothly towards the outer lobes of this, wdiilst tlie 
epidermis on the underside of this end of it is forced upwardFv 
and made to take an active part in transferring and affixing the 
fragment, at a tangent (PL 23. fig. 1), to the curved iippei: 
covering of the pouch. This done, the ‘LLippen-organ ” is 
retracted into the vestibule, the “ thoracic ” muscles are relaxcMl, 
the pouch disappears, and the parts resume their ordinary aspect ; 
hut the fragment just added will be found, standing vertically, 
with its base in the, required position, and the lower end of its 
inner side .firmly attached to the elastic conical sheath. It is 
certain that the cement for this |)urp 0 vse is supplied diy tlie 

Lippen-organ,'^ which must consequently be regarded as 
glandular ' striietm^e. 

From' iny observations of tiie habits of tlie animal, I have no- 
doubt that the external thickening of the membranous sheath is 
also due; to the secretion of . this organ, and not, as has been 
supposed, of the thread-glands. . The “ Lippen-organ/’ which is, 
.seen^.m mtw in the ioBgitudinal ■ section of , the, thorax ” (Z.o., 

' PL' 24. fig. 7), ■ is ,, beautifully . figured, 'by ■ its,' , discoverer, , von 



AND HABITS OF THE AMMOOHABIDiE. 


245 


Brasclie (12» pi. ii. lig. 3), wlio describes it (12. p. 6) as being 
-composed of two dorso-ventral lips (facing each, other) ^ of 
whicii each is bilobed, in a form similar to that of Ascaris ” ; 
tlie dorsal lip being generally ratber tbo larger. In preserved 
specimens, the two lips are usually found separated from each 
other by about 180° ; but in life they are inclined towards each 
other at various angles. 

Where tbe bases of the two lips touch there is a small deep 
fold, which, however, is csccal and does not lead into the body- 
cavity. The organ is retracted by means of a local folding of the 
centre of its ciip-shaped membrane. 

Von Drasche adds (12. p. 12) that the organ is a folded portion 
of the epidermis, consisting of high, wedged-shaped, badly stain- 
ing, ciliated cells, with small nuclei. As regards preserved 
specimens, I shall not attempt to improve upon this excellent 
description, except to question the existence of the ciliated 
nature of the cells, at all events as regards the upper surface of 
the organ. I have seen it at work many times, and although I 
have observed, ciliary action on the dorsal lobe and other parts, 
I have failed to detect anything of the kind on its surface. On 
the contrary, the impression, conveyed by watching the living 
animal, is that the function of these tall, transparent cells is 
the secretion of the cement for attaching the outer stony covering 
and strengthening the membranous tube. In certain operations, 
which I hereafter describe, tbe ventral end of the organ is pro- 
truded between the ventral tentacles, so as to bend far over the 
edge and manipulate the outside of the membranous tube. On 
such occasions the organ presents a beautiful semitransparent 
appearance, with the two protruding terminal lobes, tensely 
distended as from pressure of the secretion with which they are 
charged. A transverse section (PI. 24. fig. 9) of this end of the 
“ Lippen-organ ” shows that the clear, tall cells, which are so 
noticeable on the npper face, have disappeared from the uniler, 
and given place to much shorter nucleated cells and a folded 
arrangemesit of the epidermis (Z.c.). Prom the way in which the 
latter structure is protruded, and takes part in the operations 
of the animal, I have no doubt that some of tbe secretion is 
discharged from its surface, probably near the centre line, below 
the ventral end of the organ, although a discharge may also 
take place from the upper surface, as is clearly shown in the 
central fold of one of my sections. 
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The contents of tlie first two pairs o£ thread- glaiidsj like those 
of the long cells (//-.c., PL 24. fig. 9) of the “ Lippeii-organd^ 
strongly resist stains, and it seems very probable that their 
secretions are identical. The fact that the secretion of the 
“ abdominal ” thread-glands stains more readily, may possibly 
indicate some difference in composition. 

The meiiibraiions conical tip PL 24. fig. 12) is a character- 
istic and essential feature of the tube, and in the event of its 
accidental removal it is at once re-formed by the worm. By 
taking advantage of this fact, 1 have been enabled to make 
two very interesting observations on (1) the method by which 
the membranous tube is formed, and (2) the means by which the 
animal can easily, at will, cot off any desired portion. The 
latter is a habit which I had noticed to exist, from frequently 
finding fragments in the aquarium cut off evenly as though with 
a knife ; showing that the worm possesses some special means of 
accomplishing the apparently difficult task of cutting througli 
the tough membranous sheath. In order to make sure of these 
observations, a healthy vigorous wmrm was selected, carefully 
removed from the aquarium, and placed in sea-water in a glass 
dish. The tube, as usual, was considerably longer than the 
animal, and to induce tvork I at once cut off enough from each 
end to reduce the tube to about the length of the tenant, taking 
care, of course, not to injure the worm. This, in its shortened 
tube, was then transferred to a shallow' glass dish containing 
fresh sea-water, and watched under the microscope. Very soon 
the animal became aware of the unusual f** draugbtmess’^ of its 
chvelling, and proceeded to investigate the position by cautiously 
protruding its tentacleB and examining the edge of the tube. 
Having ascertained the extent of the damage, and by rtf- 
peated , search satisfied ■ itself that no eiieoiieB were near, it 
retired just within the shelter of the tube, so that the tips only 
of the branchial , tentacles were, now and then, visible at tlie 
■fractured end. By transmitted light, it was just possible, to see 
between the sand-grains, and through the membranous tube^ 
that something' was, .going on ■inside: .the branchial/ tentacles 
were more orBess nempletely twisted together ; ' the worm wuis 
revolving slowly within its tube, with the first bundle of setm in 
motion, and it occasionally advanced slightly and then retreated, 
.This process continued for varying periods (apparently dependeitt 
.upon' the intensity of, the light), which .,sometimes exteiid,ed'over 
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an hour or more ; and then a swelling of the tube suddenly 
commenced, at a point about a millimetre distant from the 
fractured end. This internal swelling gradually separated the 
sand-grains far apart, and, through the interstices, it could be 
seen that the branchial tentacles were tightly screwed together 
to form a solid living cone, and that the fore pai’t of the 
‘‘thoracic” segment was so fully distended by the coelomic 
fluid, that all trace of a division between it and the base 
of the branchial crown had disappeared. The worm kept up 
a constant revolving motion, the bristle-bundles being actively 
at work, whilst, between the ventral tentacles, both ends of the 
“ Lippen-organ ” (Z.o., PL 23* figs. 1, 3, & 7) simultaneously rasped 
the membranous tube, their ventral lobes striking downwards, 
and their dorsal lobe vigorously pulling in the opposite direction. 
In a few minutes the tube was in this way burst and cut through, 
the severed part or ring being gradually thrown off by the 
tentacles, which, quietly unfolding themselves one by one, with- 
drew from the interior and passed the ring over their tips. 
Freed from the stony encumbrance, the branchial tentacles were 
seen to be naked and fully exposed to the water; but careful 
illumination showed that the “thoracic” segment was once more 
invested with a new membranous, tightly-fitting covering, so 
beautifully transparent as to be almost invisible, and this I 
found to be the foundation layer for the new conical tip. It 
had been formed while the animal was sheltering and revolving 
in the old tube; the necessary secretion being doubtless supplied 
by the first two pans of thread-glands, and passed forward, by 
and over the tentacles, which, as I have stated, were screwed 
tyogether so as to form a conical mould. On one occasion, a 
tentacle was seen to be extended beyond the rest, as though to 
form a ])i^ot to keep the minute aperture at the tip of the 
tube open. Immediately the tentacles were freed from the stony 
ring, the animal proceeded to complete the formation of the 
membranous tip. It advanced so far in its tube that the whole 
of the branchial erowm was esxmsed, and the new tip, as a trans- 
parent skin, was fully stretched over the “ thoracic ” segment. 
Then, for the space of five minutes, the first two bundles of 
bristles worked vigorously, like brushes, spreading the cement 
which, with accompanying violent contortions of the body- wall, 
was poured out by the thread-glands, the animal meanwhile 
keeping up a constant, steady revolution within its tube. Then 
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tlie edge of tlie new tip (and sometimes the interior) was 
manipulated hy the underside of the ventral end of the “ Lippeii- 
organ,” and the animal once more retired into the stony tube* 
It was found that a heautifully perfect, though apparently 
delicate tip had been produced. After a short interval the other 
end of the tube was similarly renewed. 

The part taken by the setse in this operation is, I think, 
noteworthy. It has hitherto been overlooked, and as I have 
witnessed it in the tube-forming operations of Pmitlialis (24) 
and Merine, it is probably true of other annelids. Although it 
was impossible, owing to the stony covering of the tube, to see 
wdiat was taking place low down, there can he no doubt that the 
action, as regards the ^‘abdominal” thread-glands, would be a 
repetition of what I have described. Gilson’s interesting ex- 
periment show’s that a marked exhaustion of the contents of the 
thread -glands results from the repairing and extending of a 
fractured tube. As already stated, the lengthening of the tube 
is due to constant additions, internally, of new membranous 
tips, the old layer always being forced outwards ; consequently, 
the description of the formation of the membranous tip is really 
a description of the formation of the outer layer of the com- 
pleted tube. As I have shown, it is due to the secretion of 
the thread-glands of the thoracic ” segment, supplemented by 
those of the Lippen-orgau.” Its outer coating, during the 
life of the animal, is quite unaifected by the sea-Avater, and it is 
obviously impossible for it to be renewed. It is an interesting 
fact, however, that the tube as a whole, though exceedingly 
tough during the life of the animal, speedily decomposes after 
its death or expulsion ; and it would seem probable that during 
life a constant renew^'a! of the internal layers is taking place, and 
that these (which are doubtless due to the secretions of the larger 
glands) differ, in composition, from those of the outer sheath — 
a probability which iwS also indicated by the dillhrexice in the 
reaction to stains already alluded to. 

The tube is essential to the existence of the animal, which, 
when in great straits, bending its body into the form of the 
letter S, will make a tube only one third of its own length suffice 
temporarily for its protection ; but if, by chance,^ the worm 
should be expelled from the tube, death will follow after a short 
time, as the animal is then, like the Serpulid® and some other 
worms (19. p. 75), evidently quite incapable of replacing it. 
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Tlie AmmocliaridgB are generally regarded as sedentary 
worms,” bo-t^ from wliat has been said in the earlier part of this 
paper, it will have been gathered that their habits are not 
entirely of that character. Members of this family are, in fact, 
capable of burrowing in their tubes through the sand ; and 
although this is nsuallj done without travelling far afield, still 
they are quite capable of worldog their way through a consider- 
able thickness to the surface, or of leaving the sand entirely, and 
reburying themselves in new sites. Experiments made with the 
object of learning sometbing of these habits, have elicited 
interesting facts. I'VTien the worm is first captured and exposed, 
say by digging and rapidly washing away the sand by means of 
a sieve, it is generally found that the tube is of considerable 
length, firm and swollen at the part where the worm at the time 
happens to be, but diminishing to the diameter of thin twine in 
the unoccupied portion. In English specimens, the large propor- 
tion of fragments of shell in the outer sheath imparts a striking 
whiteness to the tube. A ball of sand, loosely held together by 
mucus, is commonly found covering the short length of other- 
wise naked tube at the posterior extremity. This is, doubtless, 
formed by the branchial tentacles. Erom the nature of the 
building-operations, it is obviously impossible for the ‘‘ Lippen- 
organ” to properly affix sand-grains underground, though there 
is ample evidence, in the form of imprints (d^ Pi. 24. fig. 13), that 
this organ strengthens the membranous tube by external addi- 
tions of its secretion. If such a tube be left in sea-water, 
without saaid, it will be found, after an interval of an hour or 
two, that it has entirely changed its appearance, and has become 
spindle-shaped, and only one half or even one-third of its 
original length. The worm, having drawn over itself the portion 
which was previously unoccupied, has tlius caused the fragments 
of shell or sand to come more closely together and stand at 
right-angles to the length of the tube. If the specimen be now 
reburied beneath a few inches of sand, it will be found, after a 
short interval (varying of course with the thickness of the 
layer), that it has btirrowed upwards, so as to bring the anterior 
end of its tube to the surface, a position which is apparently 
needful for its xv elf are ; and when it is remembered that, in doing 
this, the free edges of the external fragments have been so 
placed as to meet with the greatest resistance from the surround- 
ing sand, it will be realized that the operation involves great 
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muscular exertion. The necessity for the iiniisuaily ami)le 
equipment of iiucinl in the '^abdominal'’ region, in order to 
carry the tube with the body, is tliiis explained. 

The rate o£ burrowing is not, of course, rapid when a con- 
siderable thickness of sand has to be penetrated, ten liours being 
required, under favourable circinnstances, to bore through 
150 nun., though 20 nan. would be run through in a few minutes. 
As the tube is very similar in colour to the saud in which the 
animal dwells, observation upon its displacements was at first im- 
possible ; but, by the admixture of a sufficiently large proportion 
of white (Calais) sand, I ultimately ascertained the burrowing 
act to consist of a combination of a.ii imdiilatory with a screwing 
motion. When engaged in this operation, the animal occupies 
the anterior end of the tube, the conical tip of which is filled by 
the densely-packed tentacles ; while the first row of shelly frag- 
ments, spread out, possibly forms a cutting edge. By twisting 
the anterior portion of the body and tube round in the sand, the 
animal practically converts them into a short hollow screw, 
about 10 to 15 mm. in diameter, which, working somewhat spas- 
modically at intervals of a minute or two, to afi’ord time for rest 
and stretching the tube, gradually makes its way to the surface. 
On reaching this, the action of the worm confirms the observa- 
tion hi a very curious manner, as, in order to get the desired 
length of tube exposed, it bends hard over, and pressing on 
the surface of the sand, describes another revolution with its 
aaiterior end, wliicli results in a further stretching of the tube, 
aecompanied by the formation of a saucer-like hollow in the 
sand. It will be noticed that I speak of stretching the tube; and 
in expianatioii I may state tluit, as a rule, the animal does not 
cairy the whole tube bodily with it to the surface, but attains 
its. end by causiiig it to stretch the reqiiired distance. In some 
.of my eiperiments, 'a tube apparently' only 65 mm. long stretched 
..to a length'of 200 mm., but when again ui.icover'Cd contracted to its 
original .'dimensions. . Occasionally, however, tlie animal, for the 
purpose of', changing its habitat, quits the sand, and in this, .case 
it brings the whole tube with it. This is an act which probably 
sometimes 'costs the animal its life, for McIntosh states (10. p. 103) 
that 'O^enia it's gravelly tube, is a favourite food 

of haddocks, cod, and flounders. In order to re-bury itself, the 
worm reverses^ "its' position, and, .protruding. tbO' branchial ten- 
ta'cles thrO'Ugh. the: .opening .atAhe posterior end of , the' . tube.,' 
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proceeds to force them into the sand. In this operation it is 
assisted by the Lippen-organ,” the ventral end of "wliicli, acting 
very much like the foot of a raollusk, strikes over the edge of 
the meinbranoiis tube, and so, with its underside, digs a burrow 
ill the sand, enabling the animal gradually to screw itself down- 
wards. The “ thoracic ” sets© also appear to take part in this 
work. This operation is much slower and more laborious than 
the upward burrowing, and the animal not unfrequently cuts off, 
and leaves on the surface, a portion of the tube. The tube 
is thus re-embedded in its natural position : and it is very un- 
usual indeed to find a tube in which a change in the direction 
of building has taken place, though I am bound to admit this 
occasionally occurs. 

With reference to the method of reproduction, Claparede (6), 
von Drasche (12. p. 20), and Gilson (30. p. 99) have respec- 
tively described the formation of the sexual elements as taking 
place on the walls of the ventral blood-vessel, in the tissues 
which clothe the longitudinal muscles, mesenteries, and blood- 
vessels, and on the inner face of the museulo-glandular tissue, 
of which the last-named author considers the body- wall of 
Owenia to be composed. All agree that the elements are shed 
into the body-cavity, that they float about in the ccelomic fluid, 
and are frequently found, apparently straying, in the “ thoracic'"'" 
and buccal segments. The means of their escape from the 
body-cavity is unknown, though Gilson (27. p. 870) confidently 
suggests that the ‘‘ epithelial canal ” in the second abdominal 
segment is the natural outlet. Starting from this standpoint, 
I have directed my attention, firstly, to observing the movements 
of the ova when they appear in the cephalic segment j and, 
secondly, to ascertain in the living animal the mode of emission 
of the sexual elements, and the early life-history. 

By the first line of research I failed to secure the iufonnation 
I desired, namely, as to the fate of the ova in the cephalic seg- 
ment, though it resulted in the discovery of the interesting, and 
probably unique structure for a PolycWte, the opening of the 
cephalic lobe (c.y?., PL 24. fig. 8), Although this structure is 
exceptional in the Polyelimta, a similar prostomial pore is met 
with in some Oligochaeta (Enchytrseidm), a fact to which Mr. E. 
S. Goodrich has kindly called mj attention. Upon this point 
Beddard makes the useful contribution that **^the dorsal pores 
are missing without exception in those Oligochata which live in 
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water; but these latter worms have a pore upon the head, which 
appears to be wanting in the earthworms.” He adds that 
Dr. Michaelsen has thought that the head-pore serves to relieve 
the brain-pressure — to act in fact as a kind of safety-valve for 
the liberation of superfiuoiis fluid ” (26. p. 240). Ifrom wliat 
we know of the habits of the Ammocharidm, it is clear that if 
ever such provision be needed, it would be in their case. But to 
coiitiiiue my notes : — Bor several days a large Italian specimen, 
in. the desired condition was under observation, and it was 
noticed that the number of ova in the segment varied, increasing 
and diminishing, and exi;ending even into the bases of the 
hranchife, and ultimately almost entirely disappeared, without 
any apparent cause. Occasionally a considerable nuiiiber were 
congregated near the centre of the groove in the cephalic lobe, 
and it was expected that a discharge would taka place at that 
point, but nothing of the kind occurred. The observations and 
sections, therefore, simply show that, at the point indicated, there 
is an opening into the coelom, guai'ded by a network of muscular 
fibres (some of which may be free, protrusible processes), and 
the ova may be either aerated at that point, or make their 
escape there under compression or wdien disintegrated. As to 
which is the more likely, I will not venture to say, though the 
ova wdiieh reach this spot are, apparently, so few that it cannot 
be supposed that all in turn pass into this segment and return 
to the abdominai ” segment, though this is possible. The 
emission of ova from the epithelial canal ” was watched for in 
vain; in fact, only once did a worm emerge sufficiently for 
its tube to expose the opening of these ducts, thouglj, when re- 
burying the tubes, it sometimes bappened that a Bufficient 
lengfhlaj naked in tlie sand. 

Fortunately, the solution came at last. On the evening of 
May 23rd, 1898, a large living Bpeeimen.trom Naples, which had 
settled, in a small aquarium, protruded from the anterior end of 
its tube about 20 mm. of the posterior portion of its body, and 
for the space of about ten niiniites discharged spermatozoa in 
tvvo white, smoke-like streams, which issued from tubular open- 
ings on the ventral wall (right and left) of the anal extremity# 
During the discharge the animal waved its tail-end vigorously 
from side to side, thus assisting dispersion. The cloud of 
spermatozoa at first settled downij as a white layer, on the 
surface of the sand, but in the course of about half an hour 
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nearly all liad disappeared- The spermatozoa (PJ, 25. fig. 19) 
were found to be of the form figured by von Drasche (12. pL ii. 
fig. 14), Three other specimens in the same aquarium, with 
branchiae fully displayed, were apparently quite unaffected by 
what wms taking place ; and this observation was one evening in 
the following July supplemented and confirmed by a colonj^ of 
English specimens which had, a few months before, settled in 
another aquarium. About 7.30 p.m. several males discharged 
spermatozoa, the swarms of which were still close to their 
respective tubes, and readily recognized by the cloudy masses 
speedily diminishing. Shortly afterwards, several followed 
exactly the same course, and about the same time tliree females 
discharged ova. The latter procedure differs somewhat from 
the former, in that little more than the anal extremity is 
exposed from the anterior end of the tube. A quantity of fmcal 
matter was first expelled, and then the ova were, as before, 
discharged through the two pores at the anal extremity, hut 
much more slowly than the spermatozoa and enveloped in 
albumen, so that while issuing the discharge had a thread-like 
appearance. When deposited, there was formed a small jelly- 
like mass near the tube ; and the contrast between the energetic 
movements of the male and the quiet discharge of the female was 
very marked. In one case a male, whilst discharging sperma- 
tozoa, actually stirred-up with his tail a mass of ova which had 
been deposited by a neighbour. With very few exceptions, all 
the worms discharged their genital products within an hour or 
twm, and as to the cause of this simultaneous action it may be 
that the swarm of spermatozoa from the first animal which 
discharges acts as a stimulus. Hornell has observed (22. p. 13) 
similar synchronous emission in the case of Brancldomma 
vesiculosa, 

A few days after spawning, nearly all the worms cut off about 
10' mm. of the anterior end of their respective tubes. The anal 
pores PL 25. fig. 20) are very striking and interesting 

structures, their lumina; being lined with very large, regular,^ 
radiating, cylindrical, transparent cells PL 24. figs. 10 & 'll), 
which refuse stain when treated with hsematoxylin and , eosiii.. 
Possibly their function' may be glandular and connected with 
the supply of albuminous matter, since thej' appear' to, be most 
fully ' developed in, if not entirely confined to, the females. I' 
have been 'Unable definitely to determine at wdiat, stage in the" 
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aiiimal's clevelopiiient these cells first appea-r- I have failed to 
detect them in the youngest specimens (only 10 iinii. long), 
which were obtained by the kindness of Di‘. Ilerdmaii from 
Haples ; but I foiind them fairly well developed in otlier 
specimens (only 16 mm. long) which, though probably only a 
few weeks older, were full of ova. In order to reach these 
pores, the genital products pass through the sphincter septal 
valves (^.r., PI. 23. fig. 5), which can easily be teiced in the 
sections right up to the lamina of the pores. On one occasion, 
whilst examining a preserved Ammocliares from Naples (which 
ill 90 per cent, alcohol had not become hardened), I accidentally 
caused these pores to open and work by osmotic action, the 
specimen having been transferred to spirit of a different strength. 

The ova, deposited on the 17th duly 1898, were examined 
every 24 hours and sketched from life from the 19th to the 21st 
inclusive ,(P1. 25. figs. 14-18). On the second day, the eggs 
were in the morula stage, and a few specimens, which had been 
transferred from the aquarium to a small glass dish, had, on the 
20fch July, attained the two different forms represented by 
figs. 15 d 16, PL 25. 

In view of the subsequent development, it is interesting to 
note that, whilst watching the specimen fig. 1(>, I observed, now 
and then, a thread or two, with a cell at the extremity of each, 
shot forth from the point (m% the threads being immediately 
retracted. Pig. 15 is also deserving of special attention, since it 
corresponds, most closely and suggestively, with a stage in the 
development of the Hydrozoa, as shown in Pewkes’ figure of 
Agcdma (11. pL iii. fig, 12) of somewhat similar age. It was 
found that development had been retarded by removal, as speci- 
mens taken, the same evening from the aquarium had reached 
the stage with characteristic setm, fig. 17, which will bo recog- 
nized' as Miircmct. On the, following evoniiig, the Bpecimena 
i.u the' glass.: dish were found dead, and those in the aquarium, 
although . vigorous, had apparently made little or no further 
progress in development. The larva attached itself by its seta? 
to the bottom,' and, using them a.s a pivo't, rotated in -a . top-like 
fashion in the w.atch-glass, whilst four others, .affixing themselve'S 
by the 'same means to a speck of floating organic matter, in the 
foriii.,.of :a .cross,: 'caused it'.to .revolve like' a miniature wheeL 
.This rotation was doubtless ’due to' cilia at the 'apex of, the, bells 
as the'xnotion' .of those' at'.the margin. .was. .scarcely,. perceptible,' 
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When making my sketches, I had neither seen Metschnikoff’s 
nor any otlier figures of Mitraria^ and I liad constantly to 
wait until the animal returned to its original position : to this 
fact is due the omissiou in fig. IS of the two crescent-shaped 
thickenings of the epidermis figured by Metschnikoff (7. pi. xmi. 
fig. S), as although they were seen distinctly when drawing other 
parts, no subsequent view enabled me to give their exact form 
and position. 

Upon comparing the figures (l7<felS) wuth those of Metsclmi- 
kofi* (7. pi. xviii. figs. 5 8), the chief difference relates to the 

outline of the ciliated margin of the liydrophyliium ; that of my 
specimen was perfectly plain, and, when seen from below, some- 
what oval in outline, whilst Metschiiikofi‘’s figures show^ the 
margin to be deeply lobed. That Metschnikoff’s Mitraria is the 
larval form of a species of Ammocliares there can, I think, be 
little doubt. Its agreement with that of the English form, 
Owenia, is exceedingly close. 

The lingual organ of the young worm, figured by Metsch- 
nikoff (7. pi. xviii. fig. 12), agrees closely, both in form and 
position, with that of Ammocliares, whilst the position of the 
schleimabsondernde Organe ” corresponds with that of part of 
a “ thread- gland.” The form of the uncinus (7- pi. xviii. fig. 12 a) 
is nnmistakablj that of the family, though Metsclmikoff’s figure 
of the worm (7. pi. xviii. fig. 12) shows only a single row of 
uncini to each of the abdominal ” segments. The anterior 
smoothly truncated end of the worm, shown in bis figure, 
corresponds with what might he expected from Cunningham and 
Eamage’s observation (15. p. 656) that, ‘‘in small specimens the 
mouth is surrounded by a funnel-shaped lip, quite entire, except 
for a ventral notch,” and that “ it is only in the larger speci- 
mens that the branched processes are seen.” Metschiiikoff’s 
statements (7. p. 241) that wdiile each of the first three segments 
of his young worm bore on either side a bundle of fine tapering 
setae only, all the other segments were equipped with both seta? 
and transverse rows of nucioi;-that the first eleven segments 
were extraordiuarily long, and distinguishable only by the 
arrangement of the bristles, since the usual segmental cross- 
furrows were absent ; and that the last hody-segmenfc ended with 
two roundish little lobes, between Avhicli was the anal opening 
(points all in striking agreement with the structure of the 
AinmocharidiB), convey, in . corabination with ids figure, .wlmt 
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apparently is an accurate description of a young Awmochares. 
It will doubtless be admitted that these facts completely refute 
the suggestion of Iliicker (31. p. 15), based mainly upon the 
form of the bristles, tliat Mitraria sliould be regarded as related 
to the liermellidm. 

Further study of the early stages of development will certain!}'" 
yield an ample re ward. The imperfections of the present account 
are largely due to the fact that I was striving to rear the larval 
forms, and consequently he^sitated to kill any of the specimens. 
My observations were made in the summer of 1898, and, un- 
fortunately, the efforts which I made in the two following years 
proved abortive. 

The AminocbaridaB have a very extended range, viz., tlie Arctic 
Ocean (Spitsbergen), INTorth Sea, Mediterranean, Adriatic, Davis 
Straits, the Antilles, Brazilian seas, Japanese seas, and the 
Philippines. 

De Saint- Joseph (29. p. 404 j) has called attention to their 
connection with the Maldanidm on the one hand, and the Ser- 
pulidie on the other ; whilst Gilson has emphasized many of the 
interesting points in their structure, and argues (30. p. 90) that 
the absence of muscular rings from the greater ])art of the body 
and the existence of the two longitudinal mesenteries are charac- 
teristics of inferiority, and recall the Archiannelids, a contention 
which, adopting Mover’s view of “ Annelid Descent ” (18 b* 
p. 1147), appears to he supported by the discovery of the anal 
outlets for the genital products, and also by the exceptional 
larval forms. 
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EXPLAN ATIOJ^ OF THE PLATES. 

Bcference Letters. 

a., anterior extremity. anal pores. brain. h.L, branchial tentacles. 

b.w., body-walls, c., collar. bristle-bearing process. c.L^ cephalic 

lobe or crescent, c.m,, circular muscles, cephalic pore, c.t., conical 
tip of tube, cl.c., intestine, e., eye-spot. (£., oesophagus, e.c., epithelial 
canal.- /..s., fragment of stone or shell. f:i\, dap-Talve. h.b., epidermal 
band. h.c.. high cells of Lippen*organ. under-lip. Lc., shorter cells 
of Lippen-organ. l.l., lateral lobe. longitudinal muscles, l.o., Lippen- 
organ. /.r., upper-lip. m., mouth, m.t.^ membranous tube, p., posterior 
extremity, s., setm. s.c., stony covering of tube. septum, s.r., 

sphincter valve. A, torus. t.g., thread-gland. t.p., thoracic poucli. 
t:v., ‘Mhoracic” septal valve, w., iincini. thin ventral “thoracic” 

area. 


Plate 23 . 

Fig. 1. Diagrammatic section of Aramocha/res, illustrating method of forming 
the imbricated tube. 

2. Ammochares fiUformis. Cephalic .segment viewed from above, showing 

the internal lobes {c.L & l.l.) as they would appear during life. 
This is a restoration of fig. 3. 

3. Ammochares filiformis. Cephalic segment viewed from above (von 

Brasche), showing the “Lippen-organ” (/.o.) and mouth (m.), which 
are frequently visible after death owing to contraction of the three 
lobes. 

4. Uneini of Aimnochares \ — 

al Ammochares assimilis, Sars (4. PI. xii,). 
bl „ otto7iis, Grube (5. PL xv.) 

c'. 5 , fiisiformis, B. Chiaje (29. PI. xxii.). 

d'. XJneinus of Mitraria, Metschnikoff (7. PI. sviii.}. 

5. Biagrammatic vertical section of a po.sterior segment of Ammochares^ 

showing the action of the septal valves (f.v. & .s.y.). 

0. Borsal view of second “ abdominal” segment of AnmwGhares^ showing 
the zigzag epithelial canal in the lateral bows ; also (in dotted 
outline) the form and position of the thread-glands. 


Plate 2€. 

,Fig. 7. Vertical longitudinal section of anterior extremity through centre 
line of Owenia filiforinis (Einglish.\ showing, ventrally the “ Lippen- 
organ” {lo.) m sUwvihen at rest; and dorsally the cephalic lobe, 
with indication of cephalic (prostomial) pore (c.p.). X 45. (From 
a tliick section.) 
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Pig. 8, Vertical longitudinal section through oentre ol cephalic lob(s siiowing 
the brain (b.) and cepliali(t (prostomial) pore (c.p.) will) its trans- 
verse muscular fibres. Jlliforiius (Naples). X 100. 

0. Transverse section o! ventral end ofc‘ “ Lippen-organ/’ showing tbo halh 
clear seoretiiig-cells (4i?.) and tbo underlying folded structure {Lg.]> 
Amrmoch(mis jU'iformis (Naples). X 100. 

10. Horiaoutal section through the anal lobes and pores {ap.) of Ammo- 

chares jiltformis (Naples), A dee^p section, showing llio internal 
radiate arrangement of cells lining the pores. X 100. 

11. Horizontal section, showing glandular .structure of cells and lumina of 

anal pores Ammochares jUiJbritiis x 100. 

12. Anterior or exposed end of tube, shosving the clear elastic tip ot inner 

sheath, and the imbricated arrangement of t}H3 external stony covering 
(s.c.). Ovmnia JUiformis (Englisli). 

13. Posterior or buried membranous cud of tube of Oivenia JUiformis 

(English), showing its telescopic construction and consec|ueni 
external stepped appearance; also the strengthening of the wider 
part by external disc-like additions (d.). x 22. 

Plate 25. 

.Pigs. 14, 15 &; 16. — Stages in the development of the lai va of 
Owenia filiforniis. 

Fig. 14. The embryo 48 hours after discharge of ova. 

15. „ 72 

16. „ 72 

17. Larva of Owenia, Lateral view 1)6 lK>u.r.s after clisebarge of ova 

= AHtraria, 

18. The same, viewed from beneath. 

11). A ripe spermatozoon of Otoemia. 

20. Ammochares Jilifornus (Naples). Ventral view, x 2, (From a 
preserved specimen.) 
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Tooth-Gemsis m the Cayiidj3. Bj H. 'W. Maeett Tims, 
B.A., M.D., F.Z.S., Lecturer on Biology and Com- 

parative Aiiatomjj Charing Cross Hospital Medical School ; 
Lecturer on Zoology, Bedford College, London.’^' 

[Head 17th January, 1901.] 

(Plate 26 .) 

Thoitg-h much has been already written concerning the dentition 
of the Eodentia, no paper has yet appeared, so far as I am aware, 
dealing with the tooth-genesis of that Order. Previous research 
has been mainly, if not entirely, in tbe direction of attempts to 
discover the germs of teeth no longer functional in the adult, 
more particularly in the region of the diastema and premaxilla, 
and thereby to endeavour to homologize the existing incisors of 
the Eodents with those of other mammals. 

The morxAiological value of an enquiry into the tooth-genesis is 
due to the fact that several views have been advanced from time 
to tinie to account for tlie origin of the complex crown of the 
mammalian molars from the Haplodont type of tooth. 

In 1896, in a paper dealing with the tooth-genesis in the 
Canidm [22], I adopted the suggestion of Porsyth Major that 
there wms the possibility that the Eodentia may have been derived 
from the Multi tuber culata, even though the teeth of the Bogs 
could not be so derived. I was led to do this mainly for two 
reasons : — (1) the similarity between the dentitions of theMuIti- 
tuberculata and the Eodentia ; and (2) the value of the Palaeonto- 
logical evidence collected by Bi\ Forsyth Major and published 
by him in numerous papers. It was therefore with the object of 
testing the validity of this suggestion from the embrvologieal 
standpoint, that I commenced this research, the results of which 
are here set forth.,' 

The selection of Qavia as an animal upon which to work was 
chiefly due to the fact that my friend Mr. Martin F. Woodward 
had very kindly given me a series of foetal Ciuiuea-pigs.' Upon 
this material ready to hand, I- commenced the investigation. I 
have also examiued spe.cimens of foetal rats, mice, and rabbits 
(with which !■ hope to deal more particularly in the future). These, 
though showing differences in detail, nevertheless appear to me 

* From the Morphological Laboratory, Oambriclge, 

MKK-.; JOIJKIV. ---2Q0L0GT, VOU. XXVni. ,19 . 
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to confirm the conclusions upon the broader issues with which I 
am here mainly concerned. If my identification of the individual 
teeth ill Catna be correct, it then follows that tlie identification 
usually accepted of the teeth of the Eodents in general may in 
many instances he incorrect. This being sc, I have deemed it 
advisable to limit myself, in the present instance, to the teeth of 
the Oaviidce, and not to deal wdtb the Order as a whole as wnas 
originally iny intention. 

The method I have followed has been that of cutting and 
examining serial transverse sections of the jaws, after staining in 
biillv. In some cases tbe stain used has been borax^earmine ; in 
others Tomes’s ferric-perchloride and tannic-acid method was 
adopted. The jaws were decalcified in a 2 per cent, solution of 
each of the following, viz. : — hydrochloric acid, nitric acid, and 
ferric perch loride. The object in using a combination of the two 
acids being to neutralize the shrinkage of the tissues caused by 
the former by the swelling caused by the latter. After decalci- 
fication, the iron in the tissues was reduced by a 3 per cent, 
solution of tannic acid. Wax models of the younger stages of 
the teeth have been made, while in the older the teeth were 
examined in ntit by clarifying the jaws in oil of cloves. 

I shall commence with a detailed description of each stage, 
comparing my results in each case with those of other writers, 
and will leave a general considei’ation of the problems involved 
to be dealt with in the latter part of the paper. 

'CaVIA C'OBAYA. 

Btage 1 . C ire unifez^ential head-length 1*5 cm . 

„ body-length ... 4 cm. 


Fig. 1. 



Reconstructed diagram, showing the number and position of teeth present in 
Stage 1. permanent incisor; djm,, deciduous molar ; first molar. 

" Tn'this, the youngest, stage examined, rudiments of three teeth 
'were' to ,be found in the upper jaw,' none, 'howeveiyshowing any 
'traces of calcification. The three teeth present are^ the incisor, 
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the deciduous molar, and the molar immediately behind it, tlie 
two latter being usually interpreted as dpm,l and mA, but wMcb, 
as will be seen subsequently, I believe must be regarded in a 
somewhat diflerent manner. The enamel-germ of the upper 
incisor has assumed the characteristic bell-shape. There is a 
decided labial downgrowth of the dental lamina (PL 26. fig. 5), 
which is, I believe, to be regarded as the vestigial remains of tLe 
deciduous incisor. That it cannot be looked upon as affording 
evidence of a pre-milk dentition is clear from an evainination of 
the later stages, the hell-shaped germ of this stage growing 
continuously to form the permanent incisor of the adult. This 
labial downgrowth is also extremely well marked in the case of 
the lower incisors. I was not able to detect anyti*ace of a tooth 
anteriorly or posteriorly to this in the incisor region in the upper 
jaw. Throughout the several succeeding sections the dental 
lamina can be traced definitely running through the diastema, 
but without any indications of enamel-germs. It then dips 
deeply into the substance of the jaws both upper and lower, and 
gives rise to a well-marked enamel-germ. This germ has slight 
traces of both labial and lingual downgrowths in the upper jaw 5 
while in the lower jaw the latter only is present, but more dis- 
tinct than is the case with the corresponding process in the 
upper jaw. Prom a consideration of the reconstructed diagrams 
of this and the subsequent stages, I think it will be evident that 
this is the germ of the deciduous tooth. Prom the wax model 
it is seen to consist of a cone surrounded by a cingulum. 
The latter structiu^e projects to form a very definite upwardly- 
directed and somewhat pointed process arising from the inner 
side of the main cone. There is a corresponding, though less 
pronounced projection on the outer side. Some little distance 
behind this tooth the dental lamina again becomes distinctly 
enlarged at its deeper extremity, forming a flask-shaped mass, as 
y et not invaginated by any appearance of the dental papilla. 
further trace of mij germ is visible at this stage. 

With regard to the labial downgrowth of the dental lamina in 
connection with the functional incisor, which I have represented 
(PL 26. fig. 5), it is interesting to compare it with thee ondition 
found in other Bodents. Huxley was the first [12] to note the 
existence of minute milk predecessors to the large functional 
incisors in the rabbit. This discovery has been verified by 
Pouchet,& Chabry [14], Preund [ 10 ], and Woodward' [27]. 

19 ^' ' 
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Writmgiii 'Kature' [11], referring to these Yestigial teeth.,, 
Huxley pointed out that ‘‘ it would be interesting to examine 
fcBtal guinea, -pigs in relation to this ])oint ; at pixjsent tliey are 
known to possess only the hindermost deeidiions molai-s, so far 
agreeing with the marsupials.’' Ercuiid [10] has also discovered 
the existence of vestigial milk-incisors in the squiri'el in botli jaws. 
Though he inclines to the belief that these vestiges are to be 
interpreted in this manner, yet he implies the existence of some 
doubt. Erom Ms description, of the connection between tlie iiec.k 
of the permanent teeth and that of the vestigial teeth, and 
from the fact that the rudimentary enamel-germ and tlie large 
incisor are included in the same thickened connective-tissue 
capsule, I think there can he little doubt hut tliat they are 
vestigial mirk-iiieisors, and that Ereund, as “Woodward says, is 
over-eautious and inclined to underestimate the facts which 
suggest that condition.” Again, Mr. M. E. 'Woodward (I, c.) has' 
described in the mouse “a pair of very minute calcified tooth- 
rudiments ill connection with the two large upper incisors, one 
each side of the jaw.” These rudiments he eo.iisiders to represent 
the last stage in the reduction of a iranishing tooth, the earlier 
stages of which are to be seen in the rabbit and squirrel;” The 
guinea-pig will tluis be seen to add a still further stage in the 
degeneration of this tooth, forming a very complete and inter- 
esting series. 

Two observers, Ereimd [10] and Adloff [1], have also examined 
specimens of Ckma at this stage ; their measurements differ 
considerably from my own, and possibly the discrepancy may 
be due to the method of measuring: as I estimated the length 
from the tip of the snout i.o the root of the fail (diTiiiiifer- 
entially, this would obviously give a greatm* Icngtli fdian if 
measured in a straight line. Ereuiuh has also examined two 
younger stages, the earlier one having -a cephalic length, of 
4*5 ,mm., the measurement of the 'other. not 'being,, given. Tliis 
writer gives but Tow details' as to. the condition found in these 
three young, stages, merely stating that he found no trace of 'iv 
germ, for the second inci8ox\ and nothing in ti'ie diastema beyond 
a fewv thickened 'Cones' of 'epithelium, .which he could' not satisfy 
'.Mmself. were to be 'regarded as tootlx-rudiments. Adloff, 'on, the , 
other hand,, 'gives more details,, of .the ' examination '.of' his speei-", 
"mens at ',t, 'his " stage, ''and, accompanies' his descFiption by .three' 
figures. His ..deS'Cription of 'the ' tooth .which he, identifies as 'Fd:^ 
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corresponds witli the first clieek-tooth of niy specimen, except 
that he mentions and figures a lingual downgrowth only, whereas 
in mine both lingual and labial downgrovvths were present in the 
upper jaw, but only the former in the lower. This point is, I 
think, worthy of mention, for the reason that I have already [22] 
expressed my adherence to the current belief that the upper jaw 
retains the more primitive condition. In neither of these cases 
is the labial downgrowth present in the lower jaw, -while in the 
upper it is present in the one case and not in the other- The 
conclusion appears to me to he that this labial downgrowth has 
already ceased to exist in the lower jaw, while in the upper jaw 
it is in the process of disappearance. The lingnal downgrowth 
is present in both upper and lower jaws in Adloffs specimen as 
well as in my own. In this I think one may find further con- 
firmation of the view that the dentitions present in the Mammalia 
tend to disappear from without inwards. 

Adioff makes no mention of any indication of the incisors, 
which are well marked in my specimen. He also says that m.l 
and m,2 were not yet to be found ; whereas m* 1 was present 
in mine as a flask-shaped non-invaginated mass, m, 2 not being 
indicated. Possibly mine may have been a slightly older speci- 
men, which wmuld not invalidate, but rather strengthen, the 
deductions I have drawn. 

Sta^e 2. Circumferential head-length 2*7 cm. 

„ body-length 7*5 cm. 

Fig. 2. 



Reconstructed diagram of Stage 2. pi., permanent incisor ; ppm., permanent 
premolar; dm., deciduous molar; m}, first molar; second molar; 
third molar ; b.o., “ concentric epithelial bodies.” 

The incisors are now teeth of considerable size and curve back- 
wards deeply in the substance of the jaw. They are well-calcified, 



266 


3QE, H. Vr. IIAEETT TIMS OF 


but the eiia,.m,el appears to be deficient on the posterior surfaces/. 
No trace of anj dowiigrowth, lingual or lahiab is visible. Some 
distance from the anterior end of the jaw, in a position posterior 
to where the permanent incisor cuts the gum, tlie dental lamina 
grows deeply into the substance of th.e jaw; it persists through 
some- sections and then ceases, it is bilaterally symmetrical. 
Possibly this may mark the position of i-2, whicli has dis- 
appeared. 

Throughout the diastema no trace of any tooth-germs is visible. 
The most anterior cheek-tootli is tbe so-called it is in 

a somewhat rudimentary condition and as yet quite iiBcaleified. 
It consists of a single cone with a blunted summit. Tlie internal 
cingulum is present, and also indications of an external I 
would here specially note the presence of a spherical body, 
composed of concentrically arranged cells, lying in the line 
of the connecting neck of dental lamina (PL 26. fig, 9). I 
have already figured [22J a precisely sinular structure in con- 
nection with pmA of the dog, the only difference being a slight 
one of position. In the latter ease, it lies at the free extremity 
of a labial downgrowth of the dental lamina ; whereas in the 
present instance, it is directly in the line of the dental lamina 
running bet'ween the oral epithelium and the tooth. In the 
guinea-pig this structure is present on both sides of the upper 
jaw, and persists for some time. A similar structure is also tO' 
be found in connection with the so-called m,2. I have already 
x’cferred (Zoc. eit*) to the fact that Mr. M. P. Woodward has found 
a similar structure in Qp'mwm in the same position, viss., in 
connection with the posterior premolar. 

In discussing the . question, I there stated that I was not able to 
give an, explanation of the eonditioii, “.but from tlie fact of its 
connection ■with the dental lamina and its presence in' precisely 
the same situation in these forma (i. e, Omiu and Ofmmmt) 
“ I do not think it is a chance structure, and it is possible that it 
may represent the remains of a predecessor to this .toothf' 
Prom a further' consideration of .this point in Oavia^ I am still 
more .inclined ' to :this , opinion. ;■ Mr. Woodward, has' figured "a 
calcified vestigial incisor in the mouse. [26] which, as he, describes, 
app'ears in' section “as -a;' narrow' loop, forming about f , of a 
.circle, 'a' few .of the mesoblast-cells having flattened .themselves 
against 'the".outer surface of the' dentine.’l.;.,Profo a , comparison' 
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of tlie two conditions, it is easy to imagine that a still further- 
stage of degeneration would give the appearance seen in the dog, 
guinea-pig, and Gymmira. 

Just as the rudimentary germ of the premolar is on the e’/e of 
disappearing, the tooth immediately behind it, the so-called dpm., 
is commencing to appear, hut placed much more deeply and 
lying altogether underneath the preceding tooth. Tracing it 
backwards, it is seen to be well-calcified, but has not yet reached 
the surface of the gum. iN'o labial or lingual downgrowfcbs are 
to be seen, though traces of both have been noted in Sfcage 1. 
There is an interval of 70 sections between the neck of this 
tooth and that of the preceding: consequently I think there can 
be no possible morphological connection between the two. If 
such be the case, then these two teeth can no longer be regarded 
as the morphological predecessor and successor, the one of the 
other. I believe the correct interpretation to he that the more 
anterior tooth is a premolar, probably belonging to the 

snccessional series, and the so-called dpm, is the first true molar. 
The reasons which lead to this conclusion will be discussed below. 
I shall therefore in what follows speak of the five teeth in the 
upper jaw of the guinea-pig as 4, ms. 1, 2, 3, 4. 

The deciduous tooth at this stage (PL 26. fig. 1) possesses 
two antero-posterior rows of cusps, and has the appearance of two 
similar portions one behind the other, the anterior being the 
larger. This remark applies to all the cheek-teeth both at this 
and later stages ; and for this reason I think there is a possibility 
of the correctness of the Concrescence theory. The external row 
has three distinct cusps, of which the centre one is the more pro- 
nounced and the posterior slightly smaller than the anterior. 
The internal row also consists of three cusps, the anterior being 
the largest. The middle cusps of the two rows are separated 
one from the other by a wide depression ; while the first and third 
cusps of both rows are connected respectively by ridges which 
bound the depression anteriorly and posteriorly. Behind the 
posterior ridge is a second smaller depression separating the 
outer from the inner posterior portions of the tooth which do not 
possess any definite cusps. The anterior and central cusps form 
the anterior larger portion of the tooth ; the third cusps with the 
posterior portion of the tooth together forming a miniature of the 
anterior part. The first and third cusps of the external row' are 
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slightly inidermiiied at tbeir bases, representing tlie involution 
of enamel wbicli is carried to such extremes in tlie teeth, of some 
other Eodents. 

The second molar, or second cheek-tooth of tlie adult dentition, 
resembles the anterior part of the tooth just described. There 
are two external cones, the posterior being of considerable size, 
the anterior inconspicuous, and the same may be said of the two 
internal cusps. The antero-internal and aritero-external cusps 
are partially fused with each other transversely, whereas the two 
posterior cusps are separated by a deep hut narrow cleft (PL 26, 
fig. 3). The posterior part of the tooth is made up of a mass of 
considerable size with a rudiment of a cusp, both internally 
and externally, the latter being slightly the larger. At the base 
of the tooth, on both its outer and inner aspects, is a well- 
marked rounded prominence which I think must be regarded 
as the cingulum. 

The third molar is not calcified. It presents a broad, trans- 
versely elongated surface with an external and an, internal cusp, 
the former being the larger. There is a well-marked lingual 
down growth of the dental lamina. In connection with this tooth 
there is one of the concentric epithelial bodies to which I have 
already referred. 

If these bodies really do represent the last stage in the dis- 
appearance of a tooth, 'we have here in coniiectioii with an 
undoubted molar tooth evidence of three dentitions, from the 
central one of which the permanent tooth developes. Adopting 
the line of argument I have previously used wlien referring to 
the Marsupial dentition [21], it would seem to show that the 
molar teeth do belong to the successional series— a view wliich, 
though held by many, is not ixniversaily accepted. The. fourth 
molar is present in a very rudimentary condition. 

The second, and last stage of Oavia cohay a examined by Adloif 
had a head-length of 3 cm. This tneasureuient corresponds 
exactly with my Stage 3; but from the description given, it is 
evident that Adlofi^’s was a much younger specimen, the difference 
being no doubt due to a difference in the method of measuring. 
Trom a comparison of the results, I am inclined to think that 
his specimen must have been slightly younger than my Stage 2. 
He finds that the first “Anlage ’’ in the hinder portion of 
the jaw is that of the premolar of the first dentition, that is of the 
deciduous tooth. This is in agreement wdth what I have found 
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namely, that this tooth commences to develope earlier than the 
tooth in front of it, which T believe to replace it. 

In connection with m. 2 he describes and figures both lingual 
and labial dowiigrowths of the dental lamina ; the latter he 
interprets as a pre«milk vestige. This interpretation I shall 
discuss subsequently. The posterior molar (m. 3) he states is 
not at this stage developed. 

Stage 3. Circumferential head-length 3 cm. 

„ body-length.. 9*3 cm. 


Fig, 3. 



Reconstructed diagram of Stage 3. Lettering as before. 

The incisors are now large teeth which have just cut the gum. 
No trace of any vestigial tooth is to be seen, here or in the: 
diastema. 

The first cheek-tooth is well-developed though not calcified. 
The “ concentric epithelial body ” is clear and distinct. It 
appears to occupy a similar position relative to the edge of tlie 
jaw as in the previous stage ; but the tooth with which it is 
connected is now more deeply placed. Its connection with the 
surface being severed, the relative position of the '^concentric 
epithelial body ” to tbe neck of the enamel-germ can no longer 
be definitely ascertained. The tooth itself is transversely elon- 
gated, its axis in this direction being double that of the antero- 
posterior axis. Excluding the internal and external cingula, 
representatives of two antero-postexnor row-s of tubercles are 
present about the centre of this tooth, as is seen in PL 26. fig. 2. 
Of these, the outer is more pronounced, and becomes the antero- 
external cone of the adult tooth. The second cusp from the 
outer side is the second largest; it attains its maximum at a 
point in a plane slightly posterior to that of the principal cone, 
where the latter is gradually shelving upwards. In the posterior 
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part of the tooth these two cones are indistiiiguisliable tlie one 
from the other, having fused to form a solid mass. Tlie second 
cheek-tootli (PL 26. fig. 4), which is the deciduous tooth, is well 
calcified, and on the verge of cutting the gum. It consists of a 
large aiitero-external cone, the apex of which has an elongated 
exitting-edge, still showing indications of two tubercles. On 
comparison with the model of this tooth at the previous stage, 
this cone appears to he formed by a fusion of the anterior and 
central external cusps. The well-marked median internal cone 
of the earlier stage has noW' entirely disappeared. The postero- 
extenial and postero-internal cusps are relatively much smaller. 
Owing to the greater size of the tooth, the excavation of the 
posterior part of the tooth in a forward direction appears to be 
more pronounced. On the other hand, the underminiug of the 
base of the antero-external cusp from within outwards, previously 
mentioned, is now scarcely perceptible. ISTo marked trace of the 
external eiiigiiiuni is present either in this or the preceding 
stage. 

Microscopically, the epithelial neck of the tooth-germ is no 
longer visible ; and I have not been able to detect any lingual 
dowiigrow'th such as would suggest that this tooth had any 
morphological successor. 

The condition of the third cheek-tooth has become complicated 
by the presence of infoldings of the enamel. Here again, there 
is a large external cone wdiicli has to the outer side of its base 
two minute cusps, which I consider as belonging to the external 
cingulum. The well-marked inner cone, described in the pre- 
ceding stage, appears to have fused by its apex with that of the 
external cone, tlie two being separated at their bases, giving in 
section the appeara,nee of an elongated foramen. It inight be 
thought that tliis foramen was due to tlie tuimel.ling forwards 
of the suhstauce of the tooth from its posterior end, such as was 
found in the second cheek-tooth- Such, I believe, (iaiinot be the 
cause, f or two reasons : (1) in the previous stage no trace of any 
tunnelling is observable ■: ’and (2) the external and internal 
cones are separated by a deep fissure extending down to almost 
the root of the tooth. This foramen seems, therefore, to he due 
to a fusion of the apices of the two cones cutting off the deeper 
V part of the fissure from ' the surface. This occurs towards Hie 
'".anterior: part of the, tooth. ■■ About the centre a communication' 
takes place 'between, this 'cavity and "the internal surface of the 
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tootli, separating the internal cone from its hase ; and as this 
detached portion is fused by its apes with, the esternal cone, the 
tooth in section has the appearance of an inverted V, the 
external limb of which is considerably longer than the intemaL 
How this communication is brought about, whether by the 
rupturing inwards of the central cavity, or by the extension into 
the latter of a channel running outwards from the internal 
surface, I am not in a position to say. 

If the condition of this tooth be traced still further backwards, 
the communication is still seen to be present ; and, in addition, 
the central cavity communicates with the surface, the apices 
of the external and internal cones being separated. This may 
have been brought about by the formation of a cleft from with- 
out inwards, or from within outwards ; or, what I think the more 
probable is, that the apices of the two cones have here remained 
separate, not having undergone fusion, as in every instance 
the posterior moiety of the tooth seems to be in a somewhat 
earlier stage of development than the anterior. 

In a section through this region, the apex of the internal cone 



Diagrammatic sections through Third Upper Oheek-tootli. A from Stage 2. 
B, 0, D, E, from Stage 3. 

lies as an isolated mass to the inner side of the external, the 
latter retaining its connection with the fused bases of the two 
cones, appearing almost identical in section with that through 
the centre of the deciduous tooth. This I regard as being a 
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fact of some importance, and to wliicli I sliall again have to 
refer* In quite the posterior part, the tooth forms a solid 
transverse mass with a blunted apex, sliglitlj iiiora prominent 
on the outer side. The accompanying illustrations will, perhaps, 
render this description more intelligible (fig. 4). 

I would here add that I have found a similar condition in 
m.l of the rat, the only exception being tliat in this animal 
there is the further complication of a channel of communication 
between the central cavity and the external surface of the tooth, 
wliieli cuts off the apex of the external cone from its basal 
attachment. As the apex of this tooth in the guinea-pig now 
nearly reaches tlie surface of the gum, its epithelial connection 
is broken up, no labial or lingual downgrowths of the dental 
lamina aior any appearance of a “ concentric body ” being 
visible. 

The fourth cheek-tooth is almost identical in patlern with 
that of the third as seen in Stage 2, and the description afore 
given would apply equally to the tooth under consideration; 
the only addition which it is necessai^ to record, is the presence 
of a relatively large tubercle to the outer side of the main cone 
in the posterior part of the tooth. It attains to such a size, that 
were the cusps not carefully followed throughout, it might easily 
be mistaken for the main external cone with a slightly more 
prominent internal cone. 

The fifth cheek-tooth is deeply situated, its enamel organ 
being in the beJl-shaped stage. Between this and the tooth in 
front is another of the concentric bodies ” to which reference 
has been made. Its exact relationship to the tooth belaud 
cannot be established, owing to the dental lamina being difficult 
to follow. It can, liowever, be seen to lie well to the labial side 
of the teeth and between them. 

4i (M'Mal) (fig. 5), Circumferential head-length . . 4 cm. 

body-length., 10 cm. 

' The jaws were examined' by clarifying, in oil of cloves. ,, The 
condition is interesting as the deciduous tooth is about to be 
shed, having entirely disappeared in the subsequent stage ; it is 
„ therefore , lost ' either, just after birth, or,' as is iriore generally 
stated, at quite the late period of intra-uterine life. All five teeth 
are well-calcified, the deciduous tooth lying between the crown 
'■c,f ;th6; anterior permanent to'oth. , and the , free' margin; of the 
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gum, somewliat to its lingual side. The anterior cheek-tooth of 
the adult consists of two plates, an external and an internal, 
separated one from the other by a deep oblique cleft, so deep 
that the plates are but slightly connected by their bases and 
are easily separable. The position of the tooth is partially rotated 
through an angle of about d5° so that the external and more 
prominent cone lies antero-externally, the internal being postero- 
internal. "When examined from the internal surface, tbe apex of 
the outer cone appears to be folded inwards so as to reach the 
apex of the internal cone, hut without being fused with it. Tbe 
folding gives rise to a transverse groove crossing the apex of 
the external cone. 

Fig. 5- 



A. Yiew of teeth iu Left Upper Jaw (Stage 4), seen from the inner side. 

B. Crown surface of Deciduous Tooth. 

C. „ „ Successional Tooth. 

D. „ „ Fourth Cheek-tooth. 


The inwardly-folded apex is supported by a vertical ridge upon 
the inner face of the external cone, so that this cone would on 
horizontal section have a triangular shape, the curved base 
being external, the apex internal with a slightly backward 
inclination, which is applied to, hut not fused with, the outer 
face of the internal cone towards its posterior margin, as seen 
in fig. 5 C. It lies in a separate capsule of its own, quite 
distinct from that of the deciduous tooth, which is nearer the 
marginnf the gum. The latter has not undergone any rotation, 
is very minute and its cusps complete, the enamei not ' having 
disappeared from their apices. ' . . ■ 

The third and iburth cheek-teeth had already assumed the 
characters of adult teeth, the former being the larger. ' 

With regard to these teeth, I would' note the absence of 
tubercles from the crown-surface, the enamel having .partially' 
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disappeared even tliougli the teeth had not cut the gtiiii. This 
confirms the ohservation made by Saint-Loup [18], which kni 
him to ask the question whether this is a case o£ the hereditary 
traiisiiiission of acquired characters, since it cannot be duo to 
wear. 

The posterior tooth is much smaller ; its characters I was not 
able definitely to ascertain owing to its position and the difliciilty 
of dissecting it out from its osseous sur roundings. 

The surface view of the deciduous tooth is seen in outline in 
fig. 5 B ; a comparison of this with the teeth, shown in PL 26. 
figs. 7 & 8 is, I think, suggestive, the same general pattern 
being noticeable : more particularly is this the case on corn* 
parison with the tooth of Sticliomys of the Lower Eoeeiie ; the 
latter is, however, slightly more complicated. This fact may 
afford some additional argument in favour of the miiltituber- 
dilate origin of the Eodent molars. 

Stage 5 {Post partum')* Circumferential head-length 5 cm. 

„ hodj-length 12 cm. 


Pig. 6. 



A. View of teeth in Left Ppper Jaw (Stage 5), seen from outer side. 

B, Crown-surface of permanent premolar and three molar teeth. 

Examination of the cdarified jaw shows the presence of four 
cheek-teeth only, all traces of the deciduous molar liaving dis- 
appeared. Of these, teeth the second is the largest, and is tlie 
only one in addition to the incisor which lias actually cut the 
gum. All have assumed the characteristics of the adult denti- 
tion. The enamel is absent from the crown-surfaces, all trace 
of definite cusps being wanting. A side view of the teeth 
bUu is , shown in fig., 6 A, while the'crushiog.' surfaces are ''repre- 
sented in 'fig., 6 B.' 
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Having now given an account of the coaditions found in these 
various stages, the question arises as to what interpretation may 
he placed upon them. In the first place, it will be noted that 
the deciduous tooth is the first to arise, or at least is the more 
advanced in the first stage examined. In tracing its subsequent 
development, it does not appear to be connected with any germ 
which could he interpreted as either a predecessor or a successor : 
ill other words, this tooth seems to be represented in one denti- 
tion only, and it might be either a milk-tooth the successor of 
which had become suppressed, or vice versa ; and I know of no 
definite data upon which to form a decided opinion. The fact 
of its early appearance, and of its being shed in utero^ might 
seem to favour the former alternative. I am inclined, however, 
to regard it as a permanent tooth accelerated for the following 
reasons : — (1) its development is but little in advance of the 
incisor or of the molar immediately behind it, both of which are 
known to belong to the second dentition ; (2) in the dog the 
carnassial tooth of both dentitions is developed in advance of the 
other teeth, which supports the view that teeth in this position 
have a tendency to become accelerated ; and (3) I believe that 
the dentitions in the Mammalia tend to disappear from without 
inwards. 

This being so, I would regard all five tooth-germs found in 
the guinea-pig as belonging to the permanent series, the first and 
fourth having, in my opinion, vestigial remains of milk predeces- 
sors in the concentric bodies ’’ afore described (PL 26. fig. 1)* 

Though the pattern of the so-called molars and premolars in 
the adult Omia are practically identical, still in their earlier 
stages they are somewhat diflferent, the anterior cheek-tooth 
being transversely broader and more multitubercul ate than the 
posterior ones. The deciduous tooth appears to me to partake 
more of the nature of the latter; and I am inclined to believe 
that it is to be regarded as the anterior molar, thus agreeing 
with the suggestion first made by Woodward in relation to other 
,, mammals. 

The tooth which replaces the deciduous is the anterior cheek- 
tooth, which is not therefore its true morphological successor, 
but merely drops backwards and occupies its position. 

In this connection it is interesting to note what Porsyth 
'Major says [8] in referring to Frolagus sardus : — ^‘‘The anterior 
of the three deciduous teeth is not situated directly above the 
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anterior preinolar, but sliglitlj backward, closely appressed 
to tbe second deciduous, so that witl'i its anterior moiety it 
covers only the posterior parfof the promolar; besides it could 
not possibly cover tbe latter completely, being imieli smaller;” 
And, as be points out, Fraas [9] states that the anterior iji'e- 
molar in Frolagus lias no deciduous predecessor, but that it 
‘‘‘comes into place through the same lacuna.” Clearly, then, 
this is not a unique condition in the Eodents, and I have referred 
[22] to wdiat 1 believe to be a somewhat similar condition in 
€ams> Eegardiiig the deciduous tooth as the first molar, its 
successor in position would Connected witli the latter 

is a concentric body.” Tliougli this tends to sii|)|)ort my con- 
tention, too iiuich weight must not be attached to it, since a 
similar struetnre lias been referred to in relation to tlie posterior 
teeth in Cavia. 

Another question opens up; If these ‘'concentric e|)ithelial 
bodies ” are really tooth-vestiges, since they are found in. the 
posterior part of the jaw, either the posterior cheek-teeth must 
be regarded as premolars, or else these bodies are the vestiges of 
deciduous molars, and therefore the usually accepted distinction 
between molars and premolars breaks down. I am inclined to 
the latter opiriion, having always held that the molars belong to 
the permanent series. If this be a correct interpretation, then 
in this particular the Eodents retain an extremely primitive 
condition ; and the stateirients made by Fraas with regard to the 
tooth-change in Frolagus may not be far wrong, and certainly 
do not merit the imfavoiirable comments wliicli have been made 
upon them. 

It will liavebeen seen that the clieck-teoth above dc8(^ril)(Ml arise 
as, a single Frimitive cone to'bc.^ soon followial by ilie tip'pearaime, 
of external and internal cingula. As the tooth elorigaitos,'tvvi) 
antoro-posteri,or rows of cusps arise; td'ic) prin.iary co],ie becoining 
the median-external , in positiori. and the ■largest in size. The 
anterior and. posterior , cusps of each row respectively boeome 
.urdted forming ' transverse ridges^ tlve median cones ■ remai'ning ' 
separated by a cleft. ■ The anterior cusp and median cone' oi t'ln^ 
enter row together' math the .anterior transverse ridge ' form ''a 
crescentic edge, and this 'gives rise to the' anterior moiety of the 
aduit'tooth/ . 'The, median-intemal cone disappears: ' ' 'The'.pos'tero-' 
internal eusp, .together with a subsequent backward extens.ion of 
''the;,ehd 'of the,"' tooth, forms'the: posterior part' of .' the'adult, tooth,' 
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wliile tlie narrow band connecting the anterior and posterior 
portions represents the posterior transverse ridge. In the 
younger stages the teeth are decidedly more multi tiihercnlar 
than in the adult. Compare fig. 2 (PL 26) with the adult teeth 
of Cavia as shown in fig. 7 B. 

In the posterior molars a further small postero- external 
extension of the tooth arises in the form of a rounded process* 
It is also present, though to a much less extent, in the anterior 
clieeli"- teeth. It is very pronounced and plicated in the posterior 
molar of DolicJwtis, and its size forms the principal difference 
between the molars of this fossil rodent and those of the existing 
Caviidcd (PL 26. fig. 7). 

It may here be noted that the root of the tooth is frequently 
seen to be lateral in position, as shown in PL 26, fig. 10. This is 
not usually so marked in other animals, in which the obliquity 
of the adult teeth is not present to the same extent as in the 
Bodents. 

Within the limits of the Mammalia comparative odontologists 
have referred to the existence of four distinct dentitions— a 
Pre-milk, a Milk or Deciduous, a Permanent or Suecessional, and 
a Post-permanent. Tbe existence of all four at one and the same 
time has not, so far as I am aware, been shown to be present 
in the same animal. The Pre-milk dentition is said by Lecbe 
and others to be present in the Marsupials, but such an inter- 
pretation of the vestigial representatives, such as undoubtedly 
occur in Mpmeeobms^ iPliascologale^ .JDasyurm^ and others, 
depends upon the functional teeth of the Marsupials representing 
the true milk dentition. I have previously [21] expressed my 
belief that another and more probable e.xplanationis forthcoming, 
and in this opinion I am supported by Wilson & Hill [24:] 
and by Tomes [23]. I wonld regard therefore Leche’s vestiges 
as remains of a deciduous dentition. Tbe evidence as to tbe 
existence of traces ■ of a Post-permanent dentition in many 
mammals is, I think, undoubted : they have been described in 
.'Man, Seal, Hedgehog, and Bog ; nnd if my interpretation ' be 
correct, it is also to be found in Kitkenthars lingual down- 
growths of the dental lamina as described by him ■ in 
and in the Cetacea. ' 

In the Bodentia, thei*e are well-marked evidences of at least 
two dentitions— tbe milk and permanent, though the former 
seems tending to disappear, 

' WOT, JOTOK.— zooiioa-x, von. xxYiit.' '20 
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The only evidence of the existence of prelactea,! vesti^^es that 
I have as yet been able to meet with, is to be found iii a ])aper by 
Adlof! [1]. He describes and figures such vestiges in connection 
with and AO in (iiea(i»ler5gtli 1*5 cm.)i 

■and and M. 3 and 172, M. 2, and IVih in SpeTm>op’hil/m leptO’- 
dactyUis (head-length 2*1 cm.) ; also in Bcmrm Broolcei in 
connection with ^^2 and % though he does not mention their 
existence in two other species whidi he examined, viz., Semrus 
Brevosti and S, mlgaris. He farther notes their presence in 
connection with and '^H2 in Gavia cobaya (1*5 cm.). 
Thus there seems, at first sight, abundant evidence in favour of 
the existence of the Pre-millv dentition in these animals ; hut 
before implicitly accepting these statements, it is necessary to 
examine them somewhat more critically. Piratly, AdlofFs inter- 
pretation in connection with the molars of Gavia depends entirely 
upon his belief that the molars belong to the Deciduous or 
Milk dentition. In this opinion he follows Hoffman, Beauregard, 
•Owen, Lecdie, and others ; on the other hand, Woodward, Lataste, 
and Magitot believe the molars to belong to thesuccessional series, 
and ill this opinion I concur. Consequently, according to the 
latter view the vestiges mentioned by Adloff in this position 
would he regarded as vestiges of the milt predecessors of tlie 
molar teeth ; and, indeed, I have already described the existence 
of such a vestige on the labial side of the molar teeth in a foetal 
pup of about the seventh week [22], as well as the presence of a 
‘‘ concentric body ” to the labial side of the molars in the guinea- 
pig ; in both of which cases I have . interpreted them as vestiges 
of a milt dentition, the lingual downgrowth representing a Post- 
permanent dentition. 

: “With, regard tO' , the existence of prelaeteal vestiges in the 
premolar region in the afore-meiitioned forms,. Iduay poiiifc out 
that I, believe them to he the only examples recorded, Lechers 
and Woodward’s discoveries being, confined ■ to the outer iiiciBor 
'.'region the very region in which I found well-marked .evidences 
of three dentitions in .the dog, but. .in that instance . the three 
undoubtedly being the Milk, Permanent, and Post-permanent. 

. With regard to the presence of .Pre-milk vestiges in 'connection 
A^dth' Pd.2 of Bcmrm BT'oohei^ there. .are certain points to be 
borne in 'mind. ■ 

.. ' " 'As'T.und'erstand Adloff, this tooth 2 ■ is' the anterior of' the 
two 'premolars SO ' generally present in, ' Bdmidw. . He .only 
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mentions liaTing examined one stage of tliis species with a head- 
length of 1*5 cm,, and he mentions that neither ^ or m,, 3 were 
developed, 17ow in Gavia we have seen that the anterior cheek- 
tooth present does not deveiope until after the appearance of 
the second and third. Similarly, in the dog I have shown (Iog» 
cit,) that the small anterior premolars do not appear until some 
time after the larger posterior ones. According to Eiower and 
Lydekker [ 5 , p. 450 ] the first upper preniolar is “ small and 
deciduous.” It therefore seems possible, if not probable, that 
the tooth which Adloff identifies as -Pd. 2 is in reality - Pd. 3 , that 
is the posterior deciduous tooth. Now the deciduous tooth in 
the guinea-pig I have shown to be developed in series with the 
molars, and in them I have shown the presence of concentric 
bodies ” which I regard as milk vestiges. In like manner, there- 
fore, the so-called Pre-milk representative in connection with this 
tooth might be so interpreted. Whether this be the correct 
explanation or not, I do not consider it possible to identify the 
teeth from the examination of the condition found in a single 
specimen. 

With regard to Pd. 3 in Gavia, I think the interpretation 
given by Adloif is erroneous, since he appears to have missed the 
peculiarity of the tooth-change; the pralakteale Anlage ” in 
this case being identical with the “ concentric body.” 

As to the incisors in SpermopMlics I am unable to express 
a definite opinion, not having had an opportunity of examining 
a specimen; nevertheless I would point out that l am not in 
accord with Adloff in his identification of dentitions, and the 
interpretation previously given with regard to the incisors in 
Gap^a probably applies equally in the case of Bpermopliilus* 

I claim to have shown reason for believing that the existence 
of pre-milk vestiges in tlie Eodents is still ‘‘^non proven” ; and I 
cannot refrain from quoting Woodward, who, though a believer 
in their existence, and having carried out extensive researches 
on the dentition of the Eodents, says [27] “ I do not think it 
is probable that we should find traces of such a vestigial structure 
persisting in a specialized group Hke the Eodentia ; the ancestry 
of which are to be sought according to Cope in the generalized 
Tillodontia, who in all probability possessed a typical milk- 
dentition which has become gradually suppressed as their 
descendants became more and more specialized,” 


20 * 
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Of the various theories which have been propounded to account 
for the origin of the complex crown of the Maiiiraaliaii molars 
from the Haplodoiit type, it will be necessary to refer to tiiree 
only. They ai’e the Tritiibercular, the Mnltitiiberciilar, both of 
which are well known, and the theory of Cioguliim-Ciisp 
development suggested by me in my work on the Canid;©. 

TritiiherG'ular Theorif . — This view, so ably advocated by Cope' 
and Osborn in America, and so widely accepted both in this' 
country and on the continent, is too well known to need any 
re-statement. One of the important arguments aidvauced against 
this theory is that the Paracone, and not the Protocone, is 
ontogenetically tlie first to appear. This has been found to be 
the case in Miarsiipials [15], Carnivores [22], tTiiguIates [20],, 
some Insectivores [28], and Primates [16 and 17]. To these 
may now be added Gavia, as representing the Itodents. Tiie other 
cusps are secondarily added. 

The MulMtulerciilar Theory^ first put forward by Forsyth 
Major, suggests the primitive condition of the mammalian 
cheek-teeth to have been multitubereulate, and that during the 
course of evolution a diminution in the number of cusps has 
taken place. This theoj^y does not appear to me to be applicable 
to such Orders as those just mentioned with their full coinpleuient 
of teeth? and in which embi’yology has sliown that the teeth 
develope by the addition of cusps to a single primitive cone. 
It is evident that tins theory presupposes the acceptance of the 
Concrescence theoxy as set forth by Dybowslci, G-ervais, Eiise,. 
and more particularly by Kiikentlial. Though I am unable to 
'accept tliese combined views as a whole to account for the origi;n 
of theriiodent molars, ncvertheleBS they afford a ccutjxiti' amount 
of , satisfactory evidence;; the suggestion, wliicli. I would offer 
'■ will'be discussed subsecpiently. 

fo Theory of devdofnnenL — The uniformity of 

■development of theanteim-extemal coiieB, in both jaws suggests the 
Paracone and Protoconid as being homologous, and aB representing 
the primitive reptilian cones.. The remaiiiing <n:isps 1 believe 
, 'have been mainly derived from' the'Cingalum,'a .structure of great 
.antiquity 'as, shown .both.- embryologieally and pahBOiitologically. 
The details ".of the ' subsequent development of ■ the ciis'ps T .need 
■not here repeat, as they have."' bee'n already published [32]. ■■ This* 
fieW' is in; harmony '.witlx the. Txitubercular theory .up, 'To the 
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poiat at wbicli the rotation of the cusps is presumed to have 
taken place. 

In tracing the course of the molar evolution in Gama, it lias 
heeii found that the tooth begins by the formation of a single 
none, which subsequently becomes the antero-external cone of 
the adult tooth, so far agreeing with what has been noted in 
other inamuialian orders. In the development of teeth from a 
niiiltituberculate type as usually understood, one would not 
expect to find the development of a single cone taking place first, 
as is the case here and elsewhere, but of several. As I have 
already shown, this single cone of the guinea-pig has both 
external and internal cingula, the latter being the better marked. 
Both develope secondary cusps, which disappear in the course 
of the subsequent development of the tooth. There is thus a 
tendency to the suppression of cusps after a certain period, the 
adult tooth being less muitituherciikte than at an earlier stage, 
though more so than in its youngest condition. Consequently 
there is evidence in the later stages of development in favour 
of the Multitubercular theory. 

Though I have not personally met with any direct embryo- 
logical evidence in support of the Concrescence theory, yet upon 
general grounds I am disposed to accept it to a certain extent. 
This theory supposes a fusion to have taken place not only 
antero-posteriorly of teeth of the same dentition, but also 
transversely of teeth of different dentitions. The former would 
account for the diminution in the number of teeth of the same 
dentition in the transition from the Beptiles to the Mammals ; 
while the latter was suggested in order to explain the existence 
of the triple longitudinal rows of cusps as seen in the fossil 
Multituberculata. It is the latter part of this theory that I find 
myself at present unable to accept. 

The progressive shortening of the jaws would naturally tend 
to a crowding of the teeth, which may be conceived to have 
become fused antero-posteriorly as a result, and Ameghino [2] 
has adduced some presumptive evidence in support of this ; and 
I have already referred to the fact that the cheek-teeth in the 
guinea-pig have similar anterior and posterior portions. It is 
possible to believe that there may be some close connection in 
the way of cause and effect between the two processes, though 
actual evidence is as yet wanting. On the other hand, it is 
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difficult to ioia,giiie liow shortening of the jaws could have lisxd 
any effect in hriiiging about a liisioii of teeth of (iitlercnt denti- 
tions ; nor, indeed, can one perceive any other change whieli would 
produce such an effect. The suggestion I would oiler is, that tlie 
three longitudinal rows of cusps are due to the priniitive cones 
with cingulum-cusps developed to their inner and outer sides 
respectively® It may be objected, that these inner and outer 
secondary cusps are as pronounced and of equal size as the 
central primitive cones in the true Multitiiberculata. I do not, 
however, consider this to be any great difficulty, since tlie Miilti- 
tiibercLilata must have been extremely specialized aniinals, as is. 
shown by their dental formulje ; and, moreover, a, \ ery similar 
condition of the cusps is to be seen in the molars of existing 
fnigivorous bears. Each molar tooth of the IHagiaidioidm and 
Polpnasiodontid(B^ in which there are three longitudinal row's of 
cusps arranged in numerous transverse rows, would consequently 
represent an aiitero-posterior fusion of several teeth w'ith their 
external and internal cusps. In other members of these faniilieSy 
for example Bolodon, in which the molars bear only two antero- 
posterior rows of tubercles, one of the three rows is iiou-developed. 

Erom a comparison with the teeth of existing snammals, I am 
inclined to believe that the series in this form which is wanting 
is that of the external cingulum, it being quite exceptional to 
find this series "well-developed, though it is to be ibund in some 
of the Insectivora and in OtocyoQi among tlie Canidm, This 
conclusion receives some confirmation from a c(>iii|,»arison with 
the teeth of several species of tlie Polymastodontlna. .1 ii a paper 
by Osborn and Earle [13] describing these, they, state that in 
P. taoensiSy although the low- er molarKS typically (‘xlril:)i,l, hut two 
rows, ,we 'occasiormlly .obsexwo a postero-exterual ai-cessoiy row 
upon the,first-and second molars';” and again, “tdie.coinparisoii 
with Meniscoesstw shows an average addiPkm of two cusps to tlie 
first molars in/both jaws,, aixl. an.- aqqparent de.generatioii of the- 
outer, TOW. in' the .second., upper molar.” 

In the , course of the , developm-ent of the, molars. -iU' the, guinea-' 
.pig,; the , three longitudinal, rows of tubercles are present '.as ' a 
tran-sito'ry -condition,' the external .cing'ulum ' di,sappe,aring' giving 
,-rise'-' to a,'too.tli,with but' two antero-posterior rows ' of .' tubercles' 
(PL 6),.-. 

y ^„Th,e'[next,.^point -tO' ;whicb :I„' would refer' is, '.the/ similarity ,o£ 
deiffMons:'feund'm1ffie'Eodentia'and'lt^ , In both^' 
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tlie incisors are reduced in number, tliere is an absence of 
canines with the presence of a diastema. The number of cheek- 
teeth in some of the Multituberculata is in excess of that found 
in most Eodents, while in others it is not in excess of that present 
in the Lagoniorpha. In any ease, this is only what might be ex- 
pected, as it is well known that a progressive redaction in the 
number of cheek-teeth is, and has been, taking place throughout 
almost the wdiole mammalian series. 

There still remain other points to be considered in the same 
connection. "Within the limits of the existing Hystricoinorplm 
very different patterns of cheek-teeth are to be found. The 
crown-surfaces of the so-called anterior permanent preiiiolar of 
Hystrix leucura (Camb. Zool. Mus. 861 B) is shown in fig. 7, 

Fig. 7. 

£ 

P 

! 

Crown of First Upper Permanent Premoiar of Hystrix leumra before eruption. 

Enlarged. (Camb. Univ. Zool. Mus.) 

and of Qama cobaya in PL 26. fig. 7 B. The former is decidedly 
inultitiiberculate, the latter is not. In all th.Q Hystricidm the 
tooth-change is now known to occur and comparatively late in 
life, whereas in Gama the deciduous tooth is shed in titero. It 
may, therefore, justly be inferred that the JB[ystri€id(jd are more 
primitive in this respect than are the Caviidm* Though this may 
not altogether justify any conclusions as to the pattern of the 
molar crowns, nevertheless, taken in conjunction with what has 
been said above, I think it affords some additional evidence in 
favour of the conclusion that the multituberculate is the primi- 
tive pattern of the Eodent molars. 

Lastly, there is a large amount of evidence collected by Forsyth . 
Major in favour of this view, which he wms the first to set forth 
in his paper on the Miocene Squirrels [6]. 

This opinion, however, was not shared by Gope, and is not by 
Osborn. Cope derived the Eodentia from the Tillodontia, a 
suborder of the Buiiotheria,fram a type closely allied to 
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Psittaeotherium teing not far from, if not on the direct, line of 
ancesiry [4]. ilis arguments are based mainly on the presence 
or absence of the first and third incisors ; and the condition 
found in Estlionyx^ Psittacotlierium^ Oalamodon, and TUlothermm 
are referred to as evidence in support. An elaborate theory is 
then drawn up to show liow the Eodent molars may have been 
produced inechanically from tbe molars occurring in the above- 
mentioned fossil forms. This theory, though very ingeniously 
worked out, is but a theory, and cannot be admitted as evidence. 
As to the. incisors, though I admit that these forms may be so 
arranged that different stages in their reduction may be made 
to appear, and the increase in the size of /.2 to become evident, 
nevertheless it must not be forgotten that a similar condition is 
to be met with in the Mnltituberculata, two incisors only being 
cliaracteristically present in the genus Poh/mastodo?ii of which 
one is very large and “rather slender, sharply grooved, restricted 
enamel-band, and a deeji postero-external groove. The lateral 
incisor [i.B] is a very small conical tooth, compressed antero- 
posteriorly, with its enamel confined to the anterior surface.” 

further, in a note (“ Note on the Marsiipialia Muititubercu- 
lata”) appended to bis paper (loe. ciL), Cope stated that the 
incisors of the Plagiaulacidcd^ Oliirogidce^ and PoIgmastodontidcB 
are similar in structure and functions to those in the Eodentia. 
Osborn and Earle also buj {loe, cit) that the condyle of the 
lower jaw is “ oval, and its long axis is placed obliquely, not 
antero-posteriorly as in tbe Eodents.’’ Cope refers to this 
latter fact as an objection ; but it appears to me to be only 
an objection to his “ mechanical theory,” and not to tlie miilti* 
tubercnlate theory of descent of the Eodents, for, according to 
Osborn and Earle (loe. cit,), the obliquity is “ greater in some 
specimens than in others,”’ wdiich simws that this is a. character 
which is not stable but undergoing modification. 

; A further' objection may be cited -from the joint paper of, these 
authors, as, they' say that Pohjmastodon folmtus is the most 
primitive type of the genus, being “ dis.tinguished .by.' small size 
■■and'very few tubercles.” -With regard to- size, I do not .tliink 'it 
' is necessarily, any proof of primitiveness and as to the number 
of tubercles, surely the statement partakes somewhat of the 
nature , of begging the question.” ' ■„ 

To sum up the matter, -it 'appears to. me, that': thO' balance of 
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evidence is distinctly in favour of the miiltituberculate origin 
of the Sodents. 

This leads to a consideration of tlie fossil Eodeiits, for a know- 
ledge of which, especially of the South American forms, we are 
indebted very largely to the researches of Ameghino, •^Yhose work 
on the fossil mammals of the Argentine [3] forms the source 
from wdiich other writers have largely drawn. Winge [25], 
Schlosser [19], and Eorsyth Major [6, 7, 8] have also added mncli 
that is of value upon the same subject. 

Eour genera of the Gaviidcs are reputed to be found in the 
Tertiary and Pleistocene of Brazil and the Argentine. The 
members of this family are easily recognized by their high molars 
composed of two or several triangular prisms which generally 
form straigiit lameilse, and ‘‘ determineiit iiue arete tranchante 
snr la face interne des dents a la machoire superieure, et niie 
arede externe a la machoire inferieure.” 

From a consideration of the characters of the post-tympanic 
and jugular processes and of the masticatory muscles, Winge 
[25] regards Oavia, DolicJiotis, and HydroclKBrus as descendants 
of the American Oaipfomyin(B and places them close to Dasyprocta 
and Cwloyenys. Ameghino [3], dividing the Hystricomorpha into 
eight families, places the Cap)romyidce, the Mromyidm, and the 
Caviidcd in close af&nity, and these three families together close 
to OctodontkIdS) the points of difference being mainly dental. It 
will thus be seen that these two authorities agree in their general 
conclusions. A careful study of the tooth-pattern of the fossil 
Cavndce, as figured by ilmeghino, throws but little light upon the 
evolution of the molar crowns, there being apparently but little 
change of pattern from the Eocene, though a comparison of the 
posterior upper molar of Dolicliotis from the Pliocene and of 
Cmia shows a reduction in the latter (PL 26. fig. 7). 

In the table of genealogical descent suggested by Ameghino 
(foe. cit.), he would derive Cmia fvom JSedimys thi'ough Faleo- 
mvia^ UocardM, and Flianomys; there is, however, practically no 
difference between the molars of these forms such as would 
throw any light upon the tooth-genesis. If the ' JSuromyidcB of 
the Inferior Eocene be comp>ared with the later Pliocene forms, 
there is a simplification of the molar crowns though obviously of 
the same pattern. The more so is this the case on comparison 
with the Octodofitidm. 
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Tlie same may be said with I'espect to the Hystricidcs. The 
diagram (PL 26. fig. 8) shows the outline pattern of Stloliom/i/s, 
Spanmmjs^ and the recent Ilystrix leucimi (Caaib. ZooL 
fig. 7, p. 288. As tlie teeth are rnueli worn, no information 
can be obtained as to the original disposition of the tubercles ; 
nevertheless, the oiitliue-pattern, though simpler, is sufficiently 
similar as to suggest a possible line of descent. 

Though it is difficult to obtain any decided results from a 
comparison of the fossil teeth, owing to the wearing-down to 
which they have been subjected, still it seems evident that the 
complexity of the molars, which is undoubtedly more common in 
the existing forms than in the earlier ones, is due to the external 
and internal plications of the enamel rather than to the develop- 
ment of new tubercles. These animals, which are undoubtedly 
Eodeiits with tlie characteristic dentition and molar pattern, 
extend hack to the Inferior Eocene. The Tillodontia are not 
foinid before the Lower and Middle Eocene, at which period, as 
we have seen, typical Eodents are present. It is difficult to 
conceive that the well-developed canines should have disappeared 
so rapidly and so suddenly together with at least two premolars, 
and that the incisors, which are only “ becoming scalprif orni ” 
[26] in the Tillodontia, should have so (Quickly developed, if we 
are, with Cope, to regard them as the ancestors of the Eodents, 
And again, the Eocleiit molars have already assumed their charac- 
teristic pattern, whereas the molars and premolars of TlUoihenum 
are “ distinctly trituberciiiar, while those of JUstltomjx ai-e quite 
unlike any Eo dent molars ” [4]. There is also the fact tliat the 
humerus in the Tiliodontia possesses an entepicondylar foramen, 
.wliich'is not present in any existing Eodent. On tlie other iiaiicl, 
some of the M.ultituberciilata are considerably older tlian the 
earliest known fossil' Eodent, extending back, into the .Jurassic 
Period. In them' the canines and several of the premolars have 
already di'sappeared, the incisors reduced in .number, one being 
Targe and functional, .and the pattern' of the cheek-teeth in some 
instances approaching even, in some - degree, to the unworn teeth 
.of the existing 
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Summary and Conclusions* 

1. That the deciduous tooth in Cavia is the first cheeli-tooth to 
deyelopej the tooth immediately behind it being the next to appear. 

2. That the deciduous tooth is replaced by the tooth which 
developes in front of it, which is its successor in position only, 
and is not its true morphological successor. 

3. The general pattern of the deciduous tooth resembles more 
closely that of the posterior cheek-teeth than of the anterior 
tooth. Consequently, the deciduous tooth may possibly represent 
the first of the so-called molar series. 

4. ISo trace of any representative of a true pre-milk dentition 
has been discovered. 

5. The presence of ‘‘concentric epithelial bodies” has been 
noted in connection with tbe first and third cheek-teeth. It is 
suggested that these bodies represent the last traces of milk- 
teeth. If this he correct, then it would tend to confirm the view, 
which is not accepted by all, that true molar teeth belong to the 
permanent series. It would also lead to the conclusion that the 
usually accepted fundamental difference between premolars and 
molars did not always hold good, the molars having milk prede- 
cessors, of which these bodies are the vestiges. 

Moreover, the presence of a similar structure in connection 
with ^mA of Gymnura and of Canis^ tends to confirm the 
opinion expressed above that the deciduous tooth is the first 
tooth of the molar series. 

6. That in the evolution of the cheek-teeth there is a tendency 
to the suppression of some cusps and a fusion of others. This 
conclusion, in conjunction with the evidences of Palseontology. 
is in favour of the multituherculate origin of the Eodentia. 

7. That the first cusp to develope is the aiitero- external, the 
so-called Paraeone, and not the Protocone as should be the ease 
according to the Tritubercular theory. 

8. That a rotation of the whole tooth takes place through an 
angle of about 45°, probably due to tbe peculiar conformation of 
the Eodent jaw, so that the anterior part of the adult tooth is 
represented chiefly by the external cone, the posterior part 
chiefly by the postero-internal cone. 

9. The complexity of the Eodent molars is further increased 
by involutions of the enamel, the first to appear being at the 
lingual side of the tooth, and followed by another on the external 
surface in the teeth of the Eat, 
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EXPLAHATIOE OF PLATE 26. ,, 

Fig. 1. Drawing of was model of Left Epper Beekluoas ' Molar. Postero- 
internal view. Stage II. 

2. Drawing of was model showing crown-surface of Left Upper Succes-' 
sional Molar. Stage III. 

■■ ,3. Drawing of wax model of Left Third Upper Cheek-tooth.''' Posterior 
view. Stage IL 
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Fig. 4. Prawiiig of w;,is model of Left ITppei’ Leciduous Molar. Postero- 
internal Tiew. Stage III. 

5. Section tlirougli Left Upper Permanent Incisor, showing Labial down- 

growth of Dental Lamina. Stage I. 

6. Section through Snccessional Molar. Stage III. 

7. Crown -surfaces of the last two Upper Molars of 

A. JJoUoJmtls pkttycepJialica (after Auieghino). 

B. Ccima cobaya. Both much enlarged. 

8. Crown-siirfiice of Upper Molar of 

A. Stlchomys coustam. Inferior Eocene (after Ameghino). 

B. Spmiiomj/s riparim. „ „ „ „ 

0. Systruu leimcra. Becent. (Camb. Univ. Zool. Mas.) 

9. Section through Deciduous and Snccessional Molars of (huia, showing 

“ concentric epithelial body ” in connection with tlio former. Stage II. 

10. Section through a Posteinor Molar, showing lateral position of the 
root. 


Contributions to tbe Malacostraeau Fauna of the Mediterraoeao. 

Bj Alfred O. Walker, F.L.S. 

[Bead 7th March, 190L] 

(Plate 27.) 

The following resolts of a short stay at Cannes and Hyeres are 
interesting as showing what may be done in a few^ hours* 
dredging from an open boat, in depths never exceeding B5 fath., 
and with the simplest apparatus. This consisted of a tow-net 
of tiftanj (such as is used by gardeners for shading greenhouses), 
strengthened at the bag end by cheese-cloth sewn over it for 
about 2 ft. in length, and attached to a cane rim G or 8 in. in 
diameter. The cane is important, as the net should bo as ligltt 
as possible so as not to scoop up the sand, in which case it fills 
up immediately. This net is attached to a stone heavy exiough to 
remain on the hottom while the boat is rowed rather quickly ; the 
distance of the net from the stone vailing from 8 feet on coarse 
sand to 6 feet or more on : mud*. The stone stirs up tlie 
'Crustacea, which find their- way into the net with a. certain 
amount of' sand, though far' less than in the case of ii. dredge 
(however light), or inetal-rimmed tow-net. This, with two small 
buckets - such as are' used by 'children at the sea-side, a small 
muslin-bag' attached to a brass; rim with ■ a brass 'grating ' on the 
top,^twoo'r three glass jars (<9.y, Freneh-plum jars), 75 fathoms 
of line, and plenty of tubes large and small, constitute the 



MALACOSTEACAN EAFifA OF THE MEDITEEBAJi^EAK. 291 

entire apparatus required. A basket 18 indies by 12 indies, by 
10 inches deeps contained tbe whole. An open boat rowed by 
one man was used. I dredged five times at Cannes and once at 
Hydes, for about 2 hours each time. 

The total numbers o£ species in each division of the Makco- 


straca were as follows : — 

Podoplithalmata 10 

Scbizopoda, including 1 new species .. ........... 8 

Cumacea 9 

Isopoda exclusive of Chelifera, 2 new species ...... 9 

Amphipoda, including 2 new species and 2 not 

previously recorded in the Mediterranean ... 41 

Pantopoda 1 


I need hardly say that other classes of marine animals were 
also brought up, especially Nudibranchs, some of which were 
most beautifully coloured. One of these was ultramarine-blue 
with 2 or 3 longitudinal white stripes ; another had the inside of 
the w^avy mantle dark green, while the rest of the animal was 
white with scarlet spots. 

Tbe following were the stations 

Cannes. 

1. ,Eeh. 4. A short distance S. & S.W. of the breakwater, 

10 fath., sand. 

2. Peb. 8. Cap d’ Antibes, shore among stones and Posidonia- 

fragments. 

3. Eeb. 10. "West end of He Ste. Marguerite, 15-20 fath., 

sand and broken Corallines ; decomposed 

4. Eeb. 16. Half a mile to IJ mile S.E, of Croisette Point, 

14 fath. (sand and Fosidonia, “ to 25 fath. (mud, h 

5. Peb. 18. 'West end of lie Ste. Marguerite, farther out than 

on the 10th, 25-35 fath. Coarse saild and broken shells. 

'0. Peb. 21. Between the breakwater and Croisette Point, 

15 fath., sand and Fosidonia. 

Hyeres. 

1 H. ■ Mar. 1 & 3. Shore at Pomponia,' , stones and Fosidonia^ 
fragments. 
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2 H. Mar. 6. Between Pomponia and Carqueraiiiies, 2-4 fatiu^ 
sand and Posidonia* 

The shore is for the most part sandy and covered with the 
spiny debris of Posidonia Caulmi, Kou. {j=Z(>%ter(i ocemiica^ 
AIL)* Oa the rocks at Cap d’ Antibes, and at Pomponia, Hjeres, 
I was unable to find any Hydrozoa or Polyzoa, and Algre were 
estreiiielj scarce. 

BEACHYUEA. 

Pachygeapsus maemoeatus (Fabi\). 

Under stones. St. 2, 1 h. 

In its habits this species resembles our familiar shore-crab, 
Oarcimis rnwrias^ but runs more swiftly when disturbed. 

AcHiEUs Ckaychii, Leach. 

St. 5. One yoimg. 

ANOMUEA. 

Eupagiieijs ay-gulatus (Bzsso). 

St. 5. One specimen. 

Gaiathea sp. 

St. 5. One : too young for identification. 

MACEUEA. 

Ceax-goy scelptus, Bell 
BL 3, 0. 

One speciiiieii was infested with a parasite under the thorax. 

Athe'Nas mtesceis’s, Lecteh, 

St. 5. Three very young. 

HiPPOLTTE TIRTDIS (0#n). ■ 

,St. 1, 2e. 

Several, including a few with one tooth at the base of the 
rostrum on the upper side.. All were bright green. 

Hippo LTTE aEACiLis,{-ffe??er). 

,St. 2 H, Four or ■ five. 

.Hippoeyte.taeiaxs, 

St. 6. , A, few young. 

, PAn^MOY.SQTOJiA (Fa5f.). 

;St; 5.' 'Ooe young. ■' 
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SCHIZOPODA. 

SiEiELLA CLArsiT, Sars. 

Cannes and Hyeres, 2~30 fath. 

This was the most abundant crustacean I met with s moat of 
the specimens were immature. 

A?rcHiALijs AGiLis, Sars. 

St. 3, 5, 6. Sereral. 

Erythkops elegays, Seers, 

St. 5. Three young. 

PSEUDOMMA, Sp. 

St. 5. A head only. 

Mysidopsis gibbosa, Sars- 

St. 4 a, 4 h. Three or four. 

Genus AIysidopsis ? 

Mysidopsis (?) s erratic auda, n, sp. (PL 27. figs. 1-6.) 

St. 3. One adult female. Length. 5 mm. 

General form rather slender. Carapace smooth, the frontal 
margin somewhat produced, forming an obtuse angle. 

Eyes subglobose, tbe greater part occupied by the pig meat. 

Upper antenna much as in M, didelph/s^ Horman. 

Lower antennas also of the usual form ; antennal scale narrow 
lanceolate, more than twice as long as the peduncle, and eight 
times as long as wide at the base ; terminal joint Terj small. 

Legs slender, about as long as the antennal scale; tarsus, 
including the terminal tuft of setse and the nail, about as long as 
tlie preceding joint ; its first joint about twice as long as the 2nd 
and rather longer than the 3rd. 

Telson about as long as the inner uropod, tapering gradually, 
with 9 teeth (not spines), increasing in size towards tbe extremity, 
on each margin,, and two strong spines on each side of the 
emarginate apex. 

Inner iiropod Yery little shorter and narrower than the outer ; 
a strong spine at the base. ■ . ■ ' ' 

Mandibular palp apparently absent. . 

Length including uropods 5 mm. 

Easily distinguishable by the serrate 'or dentate margins of the'', 
telson. Jf. angusia-i Sars, which has the basaL part, "of this 

' "ilKY, JOUEINR- — ZOOLOGY, TOL. XXTril. , , ','21' 
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3 nember dentate, is its nearest ally. The absence of a palp to the 
iBiiiidibles wili probably require tbe fonnation of a new geiuis 
when tbe male is taken. 

Leptomysis apiops, 

Si. 5. Three or four. 

lllAMTSIS HAHIREHSIS (S^rs). 

St 6. Two or tliree young. 

CUMACEA. 

CUMA SCOBPIOIDES (MoPit). 

St. 2 H. Two males, two females, all immature. Lengtli 4 mm. 

CuMA PITICUELLA, Sars. 

St. 1. One young female. Length 2 mm. 

IPHiHOt SESSATA, JSorjnan, 

St. 3, 5, 6. 

Tlie commonest Ciimacean at Cannes ; all tlie specimens were 
immature. This is now considered by G-. 0. Sars to be distinct 
from J. tris^inosa (Goodsir), of which he formerly believed it to 
be a mere variety (Crust, of Norway, vol. iii. p. 14). 

Cyclaspoihes coEisiGERA {Scirs). 

St. 3. Eour specimens. 

Biastylis HUGOS a, Bars. 

St. 3, 5, 6. Several. 

BiASTYLOIJDES BIPLlCATA,ASb?^5. 

St. 3, 5, 6. Five specimens. Length 3'2o mm. 

. None of the specimens had more than 4 marginal spines on 
tbe telson ; instead of 12: this is probably a condition of im- 
maturity, 

PsEirnociJMA CEECAEiA {v. Beneieti). 

, St 6, 2, Hv Two "specimens. ■ 

' 'CUMELLA PYGMJEAj '&rs., 

St. 6. One female. St'2’’H. ..One male./ . 

.Nahkastacus eohgieosxeis, San . 

■ :St 2 H* "Oiie female. , ' 
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ISOPODA. 

C II E L I F E S A, 

Sovoral species of tliese were taken and have been placed in 
ike able hands of Mons» A. Doilfiis, who has kindly liiidertaken 
to name them, 

Flabellipeba. 

Fam. Aktheeid^. 

Genus Hisseka, J^ormau cj- ^tebhiiuj. 

IlrssuEA spiAncAUDA, n. sp. (Ph 27. figs. 7-11.) 

St, 2 H. Two specimens. 

Head about the same length and width as iiie first segment; 
frontal mai’giia slightly produced in the middle. Eyes wanting.')’. 

Mesosome : the first and last segments the shortest, nest the 
3rd ; remaining segments longer, subequal. 

Metasome exclusive of the telson rather wider than the 
mesosome ; not as long as its last two segments ; segments well 
defined, 6 in number, including the caudal segment. 

Antennae: the upper not reaching the end of the peduncle of 
the lowmr ; joints of the peduncle swollen ; flagellum B-jointed, as 
long as the last joint of the peduncle. Lower antennoe not bent 
outwards, peduncle 5-jolnted, the last joint the longest ; flagellum. 
7-jointed, rather longer than the last joint of the peduncle. 

Legs : the first 3 pairs subcheiate, the 2tid pair the broadest, 
then the 1st, the 3rd much smaller ; the propodos oval, the 1st joint 
longer and wider than the 2Qd, about as long as the 5tli (propodos), 
the 3rd joint expanded anteriorly to support the base of the afch, 
the 4th is articulated to the hinder angle of the 3rd and forms 
an elongate triangle of which the inner margin lies along the 
posterior margin of the propodos. The 1st pair has the propodos 
relatively narrower than the 2nd. ■ The remaining (ambulatory) 
legs are short and of the usual form : ail are attached to the 
front of their respective segments, except the 7th which are 
attached to the bind part. ■ , , 

Uropoda narrow oblong, the rami subequal ; the outer and 
uppermost rather the narrow’er and armed with, three or four 
long and strong spines on the inner margin. 

„ 21 ^^' 
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Telsoii elongate triangular, about as long as the iiropods, witiii 
6 or 7 short spines on each margin, and a few divergent setoe on 
the apex wliicli is rounded. 

Length 3 inm. 

‘The genus II?/ssura has hitherto been known only from a 
single specimen of S. product a described by Norman & Sfcebbiog 
in their “ Isopoda of the ^ Lightning,’ <&e.” (Trans. Zool. Soc. 
vol sii. Part ir. 1886, p. 128, pL sxv. ng. v.), and dredged by 
Ii.M.S, Yalorons’ in 1875 in the North Atlantic in lafc. 5G° N., 
long. 37 TL., in 1450 fatb. It is difficult to imagine a greater 
contrast in the eonditious of life than exists between the briglit 
light and high temperature of the Mediterranean, where I could 
plainly see the bottom with its alternate patches of weed and 
sand, and the cold and darkness of the Atlantic at such a depth ! 
Yet the apparent differences of structure are very slight — only 
the relative proportions of the first 3 pairs of legs, and the spines 
on the Iiropods and telson, which do not exist in the Atlantic 
species. There is no vestige of eyes in either species. 

Pa'Bakthcka xigro-pfxctata (Lucas). 

St. 1. One young. 

Earn. CiKOLAis’iD-i:. 

Eueybice kcii^:^x(BlaUer) ^ E.pidchra, Leach. 

St. 2 H. Two young. ' 

Earn. SpHCEuoHiDiE. 

S'FFimEOnA SEREATI'W {Fah\). ■ 

St. 2. Several. 

DyXAMEXE BITBEA (Mout.). 

St. 1 H. One young. 

'■ ' CampecopeA' cosallixa ?, Bisso, 

St. I'H- One young, 

A SELL OTA, 

Fain. Jaiyiribjs. 

V JiEROPSis Lolleusi, 

St., 5, One. ,, Length 3’5 mm., 

p’he only previous record is from tlie island of Capri, Bay of 
Saples (Ann. & Mag., Nat. Hist. ser. 7, vol. iy. p. 290, pi. v.). 
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Earn, MujA^js'ida:. 

Pleueocope, n, gen. 

(Greek pleuron, side, 7cdpe^ handle, from the form 
of the lateral processes.) 

(General form of the hodj like 'Fleurogonim'ii : sides of the 
segments and head produced and terminated (except the 4tli and 
7th) by a conspicuous process. 

Head large, deeply sunk in the Ist segment, with a lobe at 
the base of the upper antennie and a process behind the lower 
antennm. 

Upper antemne shorter and slighter than the lower. 

Mandibles not seen. 

Maxilhe as in Fleurogonlim* 

Maxillipedes with the inner plate very broad ; palp slender ; 
epigiiath oval, rounded. 

Legs scarcely increasing in length posteriorly. 

Caudal segment long and tapering. 

Uropoda conspicuous, with two subequal rami ; they are 
placed near the base of the caudal segment. 

This genus differs from Fleurogonium^ its nearest ally, in the 
large size and peculiar appendages of the head, the different 
relative proportion and structure of the antennae, in the form of 
the caudal segment, and in the position and size of the uropods, 
ivhich are unusually large for this family. 

Pleifiiocope dasyuea, n. sp. (PL 27 . figs. 12-18.) 

St. 1. One female. 

Body minutely granulate ; lateral processes of the body and 
head linear and terminated by a long spine-like seta directed 
backwards and two smaller setae. The 4th segment has a single 
curved seta directed forwards, in' place of the process. The 
caudal segment is as long as the five preceding, tapering rapidly 
to the Huddle and thence gradually to 'a point. The distal half 
is clothed xvith setm directed backwards and increasing in length 
distally ; on each, side of the apex there is a curved seta' directed 
outwards and slightly forwards. 'The operculum in the female 
is^ pyriform, with two long setse at the apex. 

Antennas : upper' shorter than 'the width of the headpand 
barely reaching to the end of the .peduncle of the upper; the 
d-jointed peduncle rises from the base of a narrow lobe directed 
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fbnvarcls and terminated "by a row of divergent seta? ; tlie 1st 
joint about half tlie length of either of the others. The C-jointed 
flagellum about equals the peduncle. The lower aiiteniite are 
iimeli stronger than the upper: the peduncle 2-jointed; the 
flagellum 4-joiiited, hardly as long as the peduncle. 

First pair of legs but little shorter than the others, the 1st 
and Slid joints suheqiial and narrow, shorter than the 5tli 
(propodos); the tSrd and 4th short, the latter produced and ter- 
ininated by 4 or 5 spines ; the 5th long-oval ; the dacUlus long, 
with a secondarv tooth near the base. 

Aiiibiilatory legs as in Fleurogonmm. 

Fropoda placed near the base of the caudal segment, tlie 
peduncle about half the length of the suheqiial rami, ivith two 
long divergent setae at the distal end; rami about as long as the 
lateral processes, and similarly armed with retro, flexed spines or 
setse. 

Length 1-2 mm. 

I am much indebted to Mr. Andrew Scott for dissecting and 
figuring this minute and curious Munnid. I have no hesitation 
in saying that without his kind assistance I should have been 
miabie to describe it. 

ONISCOIBA. 

Pam. LiGiiDJi. 

Ligia italica, Fah\ 

St. 1 H. . 

Common at Pomponia, where it may be seen running rapidly 
over the stones on the shore in full sunshine. The larger 
individuals liad a ivhitish patch on the hack. 

AMPIIIPODA. 

H YrEKIIDE A. 

PflEOSIXA SElir-LITXATA, ■ ' ' 

St. 4 ' One young. Length 8 mm. ■ 

(xAMM AE J n E A. 

Fam. OscEESTiiBj;. ' 

V , LItALE ' noif TICA, 

■Bi ' 21*. ' A few young. "■■■„ yP 
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Alloechestes aqeilina (Costa). (PL 27. fig. 19.) 

= Ampliitlioe aquilina, Costa. JSyale aquilina, Della Yalle. 

St. 1 H. Several, male and female. 

The carpus of the 2Dd gnathopods of the male is produced 
into a slender spur. This is not shown in Della Yalle’s figure, 
and brings the species into the genus Allorcliestes as defined by 
Stebbing (Trans. Linn. Soc. 2nd ser. toL ¥ii. pp. 397/8). 

Alloechestes PLTJMicoEis'is (Heller). (PL 27. figs. 20, 21.) 

Nicea plmnicomis.^ Heller. 

St. 1, Several ; males, females, and young. 

I am glad to be able to confirm Mr. Stebbing’s opinion {1. e. 
pp. 412/3), that Heller mistook males for females. The second 
gnatliopod in the female differs entirely from Heller’s figure. 
The lower antennas, however, are hairy in both sexes though less 
so in the female. This is one of several species wrongly united 
with Hyale Frevostii^ M.-Edw., by Della Yalle. 

Earn. Lxsia^tassid.e. 

Oechomette humilis (Costa) = 0. Batei^ Sars. 

St. 3. One young. 

Earn. PoiS'TOPOEEIIDJEl. 

IJeothoe sp. 

St. 2 h. One female, too young for identification. Length 
2 mm. 

Earn. Phoxoceehalibjj. 

G-enus Metaphoxtjs, Bonnie?*^ 

Camp, dll' Cauda7i, jlnn. I’llniversite de Lyon, 1896, p. 630. 

This genus was founded by Bonnier for Metaplioxus typicusj 
a, species which, as he says, is extremely near to Fhoxocephalm 
pectinatiis. The genus appears to be a natural one^ and should 
I think include P. Aw toTzz, Scott. 

M. Eultoiti (T. Bcott) = Flioxoceplialus cJielatus, Della Yalle. 

St. 5, 2 h. Several. 

M. PECTUS-ATPS (A. G. Walker). (PL 27. fig. 22.)' 

1896.' Phoxoeephahis simplex^ CalmaUj Trans, Eoy. Irish Acad. 
Tol. XXX, . . 

1900. P. mmple.% Homan, Ann. & Alag. Hat. Hist. ser. 7, 
voL V. p. 335. 
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1900. il£ 'pectinatiiSf Gbe't^reiix, ^Result. .des Gimp. scieiiti,iii|iies 
&C .5 Ampbipodes fie V Hirondelle^ 

Isot Flioxus simplex^ Bate or Bate & WestvTood. 

I regret that I cannot agree 'witb so eminent an authority as 
Dr, A, M. I^ormaii in uniting this species with Phoxus sifnple-:^ 
of Sp. Bate. In order to show the identity of the two species^ 
Br. Hoiiiian has to reject Bate’s type specimen in the Britisli 
Museum and to adopt the descriptions (insufficient at best) in 
the Brit. Mus. Cataiogne and the Brit. Sessile-ejed Crustacea — 
whicli agree neither with each other (as he admits) nor with 
IL pectinatus — and the figures of a notoriously inaccurate 
draughtsman!"^' Surely this is not the kind of evidence on 
which a published species should be annulled 1 This is not the 
first time that P. simplex has been wrongly appropriated, Boeck 
liaYing assigned Leptophoxiis falcatiis, Sars, to it in 1872. 

I have pointed out some of the differences between the two 
species in Arm. & Mag. Nat. Hist. ser. 6, vol. xviii. p. 157, and 
I now give a figure of the head of Bate’s type specimen of 
FJioxus simplex in the British Museum (PL 27. fig. 23). 

Haepiota iteglecta, Sars, 

St. 4 b, A few. 

HaEPIKIA CEEJfULATA, JBoeck, 

St. 5. Several, very small. . 

Pam. xiMPELISCIHJE. 

AmPELISCA nXADEMA (Costa), ■ 

St 4 h. Five young, 

Della Valle refers A. teniiicornis,, Liljeb., to this species, to 
which it is certainly nearly allied. My specimens are too young 
to determine the question. 

AmPHILOCHXJS MAPOLITAKUS, Valle, 

St. 1 h. Two young. Length 1'5 mm. 

Dr. A. M. Norman refers A, Walker, to this species^, 

and hints that A, brunnem^ D. V., might, also be joined to it., A 
concur in this, especially .as regards' the last named, as I hold 
that A. mdanops 'hm' ■S l . closer ■ affinity . tO'' A. ''5rwm<?w.9>than' to 
tM Della Valle. says.. not only that the 

' , .Ccah Stetbiiig,;* Fauna Hawaiiensis/ p., 520. ' 
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carpal process reaches to the extremity of tlie posterior margin 
of the hand, as quoted by Korman, but that it goes beyond it 
(•‘raggiange ed oltrepassa ”) This I bare never seen in any 
British specimen, but it is the case with one of the Ilyeres speci- 
mens, while in the other it just reaches the palmar angle, as is 
the case with many British examples. On the otlier hand, I 
have a specimen from Jersey in which the process only reaches 
to the middle of the posterior margin ; while in another, taken at 
the same time and place, it covers about two-thirds of it. Other 
specimens (from N. Wales) have the process longer in various 
degrees ; and it may therefore be taken to be an unreliable 
character for purposes of classideation. 

Besides the difference in the carpal process, Della Yalle says 
that the hand of the 2nd gnathopods in A. neapolitaniis is much 
wider (“ molt o piu larga/’) than that of the 1st, while in A. hrimmeus 
they are almost alike except that the 2tid is larger. The figures 
correspond with the description. I find, however, that this, as 
well as the extent to which the palmar angle is rounded off, is 
another variable feature. 

When A. melmiops was published as a species, i. e, before the 
discovery of the intermediate forms, the three species were 
easily definable as follows ; — 


Carpal process of 
2nd gnathopods 
reach in g to 


f(l) the middle of the post. [ 
I margin of the propodos. 1 
J (2) beyond the middle but 1 
1 not beyond its extremity, i 
j (3) beyond the extremity ; j 
L hand very wide. ! 


A. brunnei(,% Della^ Yalie. 
A. meimwpsj Walker. 

A. neapoliimitis^ B, V. 


Binally, it is a cjuestioii whether all three species should not 
be Hinted to ' A, Marionis, Stebbing Q Challenger * Ampliipoda), 
notwithstanding the immense distance between their respective 
habitats. 


Gitajs'A Sarsii, Boech . ■ 

6. Dive .specimens. 

Pam. Stebhing^ 

CeESSA DUMA 

St.B. .One specimen. ' Length 1'5 mm# 

. ' is also more slender and pointed than in A, hninnem and A. mdamps.^ 
as correctly figured by Bella Yalle. . 
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2^ot previously recorded in the Mediterranean. The quantity 
of pigment in this species is remarhabie ; the above specimen 
coloured a mixture of spirit, glycerine, and water in the tube 
I in. deep by | in. diameter, deep yellow. 

Pam. Leucothotd.e. 

Genus Letjcothoe. 

L. sPixncAEPA (Ahildgaard). 

St. 4 a. Three young. 

L. EUEYOXTS^', n. sp. (PI. 27. figs. 24-26,) 

St, 6. Three (?) Length 1*75 mm. 

Body moderately compressed ; first four coxal plates not quite 
as deep as the segments, the 1st expanded downwards, 2iid, 3rd, 
and 4tli quadrate with rounded angles. Last e|)imeral plates of 
in^tasome notched above the posterior angle. 

Head ; upper margin exceeding that of the 1st segment of the 
mesosoine by the length of the rostrum which is about one- 
third of the total length of the head; eyes small, round. 

Upper antennre as long as the head and first three seg- 
ments ; first joint of the peduncle about one-fourth longer than 
the second, which is about twice as long as the third ; flagellum 
3-join.ted, about as long as the second joint of the peduncle. 

Lower antennae reaching a little heyond the end of the 
peduncle of the upper ; second joint of the peduncle about one- 
tiiird longer than the last, which is rather longer than the 
B-jointed flagellum. No setm on either pair of anteiinse. 

First gnatliopods : carpal process slightly curved and gradu- 
ally tapering to a point, not quite reaching the end of the 
propodos, the margins of wdiieh are parallel; dactyl us about 
one-third the length of the propodos, slender and recurved near 
the point. 

Second guathopods: the carpal process, wliieh is hollowed to 
receive the lower margin of the hand, reaches a little beyond the 
palmar angle of the propodos; it is fringed beneath with row*s 
of setse and is toothed at the distal end. The propodos has the 
anterior margin rather concave towards the apex, and produced 
considerably beyond the insertion of the dactyl us, which is 
unusimlly short and w ide ; the minutely denticulate palm is 

* " Wide-nailed,” in allusion to the short, broad dactylus of the 2nd 
.gnathopodv, ; 
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altoiit lialf tlie leiigtli of tbe posterior margin with which it forms 
an angle of about 45 degrees. 

Perajopods : the first three pairs have the 1st joint very long 
and narrow ; in the last tw^o pairs it is about half as long again 
as wide ; dactyli strong, about half as long as the preceding 
joint. 

Uropods : the shorter ramus of the second pair reaches the 
distal end of the peduncle of the 3rd pair, which project a little 
beyond the hrst pair. 

Telson of the usual form, reaching nearly to the end of the 
3rd iiropod. 

This little species differs from all others Iviiowii to me in 
the projecting anterior angle of the propod os, its short and 
well-defined palm, and short, wide dactyl us, from which it takes 
its specific name. 

Earn. Oedioeeid.e. 

MojVOGijlodes g-rtseus {Bella Valle). 

Oedicerus grkeus, Delia Yalle. 

St. 5, 6. A female with ova and a few young. Length oi 
female 3 mm. 

PEIUOdJEODES LOA^GIMAHTJS {Bate). 

St. 5. Many. St. 2 h. One. . 

Some specimens had the gnathopods shorter and wider than 
the typical form. 

SiHCHELiniiTM HAPLOCiiELES {Gruhe). 

St.5,2H. Afew^ 

HaLTMEDOH EECTIEOSTEIS, Valle. 

St. 5, 6. Ehve. Length 3-4 mm. 

The rostrum in these specimens is not so long as figured by 
Bella Talle, reaching only just beyond the end of the 1st joint 
of the upper antennse. 

Earn. Iphimedidh:. 

IpHIMEBIA MIHIJTA, 

St. 8, Two. Length 2*5 mm. 

Earn. CAELiomDjG. 

ApHEEUSA BISPIKOSA 

Bhermahu^inosa.,llle\>eBkL 
St. 1,2 H. Comnioa. ■ 
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Fam. Atylidje. 

.Fasatyifs gytxatus {Costa). (PL 27. figs. 27, 2S.) 

Sotoiropis fjutkitiis, Costa. Ifototropis spinulicauda, Costa. 

Atylus Costm^ Heller, 

St. 2 H. Tliree young, tlie largest 3 mm. 

l>iy lilve P. (Bate), from wliieli it differs in tlie 

relative proportions o£ tlie joints of the upper aiitennm and in 
the absence of the doirnward prolongation of the 1st joint of the 
5th pair of legs (8rd perjeopods). Della Valle is certainly 
wrong ill referring this species to Dexamine spinosa (Mont.), as 
the mandible lias a small 8-joiiited palp, 

DEliAAim: ? SPES^OSA (J/O'/Z^.). 

St. 2 n. Three or four young. 

The speciaiens resemble P. Thea., Boeck, rather than B spinosa, 
but are too young for certain identification. B. Thea has not 
yet been recorded in the Mediterranean. 

Tbimta giebosa ( Bate ). 

Bexamine doUeJio? 2 yx, Hebeski, B . 

St. 2 H. One. Length 2 mm. 

(IrERXEA coALiTA (JS^ormon). 

St. 5, 2 H. Tvvo young. Length 1*5 mm. 

Lam. Melphidippidje, StehUng. 

Milphibippa, n. sp. (PL 27. figs. 29, SO.) 

St. 5. Pour specimens. Length 3 mm. 

This is an intermediate form between MelpUdippci^ Boeck, 
1S70, and Melphidippella^ Gr. 0. Sars, 1895. It has the 1st and 
2nd gnatbopods alike in form, with the carpus expanded as in 
the former genus, while the enormous eyes and small termiiia.l 
joint of the mandibular palp belong to the latter. As usual in 
these genera, the legs &c. are too imperfect to enable one to 
describe the species properly. I am not aware that either genus 
las ■ been recordedLrom the Mediterranean' before. ■ 

Pam. Gammabidj^i. 

'GAMMABTO'MABIISYS,’Z(?ue^. ■ 

' Bt, '2.,. Several 
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MiERA SCISSIMANA (Costd). 

Gammarus scissimamis, Costa. M(era truncafipes, Bella Valle. 
St. 2 H. Two males, one female. Length 5 mm. 

The characteristic notch in the palm of the 2nd gnathopocls is 
wanting in a young male. This may he the form described by 
Heller as ilT. integrimmia^ w-hieh appears to be the opinion of 
Bella Valle, as he treats the two species as synonymous. A 
female taken with the males has the lower antenna^ sliorter and 
the limbs stouter. 

Melita palm at a {Mo7lf). 

St. 1 H. Three or four. 

Earn. Liljeboeg-idae, Stelhing, 

Liljeeorgia pallida, Bate. 

St. 3. Three. Length 3 mm. 

G-ammaeella beeyicaiidata, M .- Eclw . 

St. 2 H. One young. 

Megalueopus agilis, Norman. 

St. 6. One young. 

Earn. AoBiBiE, Et ebbing. 

Miceodeutopus algicola, Bella Valle. 

St. 6. One loaie. Length 3*o mm. 

Aoea geacilis, Bate. 

St. 2 h. One male. Length 4 mm. 

AnTONGE LONGIPES, XiZ/hZ). 

St, 3. Several young. St. lH. One’ 'female with ovaj length' 

5, mm. ' ■ , , ■ ' 

Earn. PHOTiDiE. 

LePTOGHEIEUS GUTTATUS 
St. 2 h. Eour 'spe'cimens, 

■ ' I'or some interestiog observations on this genns see Ciievreux^ 
Camp. Scienfe., fasc. xvi. Amphipodes de V Hirondelle^ -pf. 9i)“02. 

Megamphopits coENUTtrs, No7man. 

St, 41?. One female. Length 2 '5 mm, 

; Hot previously recorded from the ■'Mediterranean; 
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Fam. ATALiDiE. 

Paeatxlus g'sjttatus {Costa), (PI. 27 , figs. 27, 28.) 

Nofotropis guftatits^ Costa. Mofofropis spinulicaucla, Costa. 

At plus Costm^ Heller. 

St. 2 H. Tliree yoiiug, tlie largest 8 mm. 

Very like P. vedlomensis (Bate), from whicli it differs in the 
relative proportions of the joints of the upper autenine and in 
the absence of the downward prolongation of the 1st joint of the 
otli pair of legs {8rd per^eopods). Della Valle is certainly 
wrong in referring this species to Dexcmine spinosa (Mont.), as 
the mandible has a small 8-jointed palp. 

Dexaaiixe ? spikosa {Mont,), 

St. 2 H. Three or four young. 

The specimens resemble D, Thea, Boeck, rather than I) spinosa, 
but are too young for certain identification. P. Thea has not 
yet been recorded in the Mediterranean. 

Teitjeta gibeosa (Bate), 

Mexmnine doltc]ionga:,l\e'be&kif d • 

St. 2h. One. Length 2 mm. 

GrUEEA’EA COALITA (Norman), 

St. 5, 2 H- Tvvo young. Length 1*5 min. 

Pam. MnirmBippiniE, Stehling, 

Mebphidippa, n. sp. (PL 27. figs. 29, SO.) 

St. 5. Four specimens. Length S mm. 

This is an intermediate form between MelpMdippa^ Boeck, 
1870, and MelpliidippeUa^ Gr. 0. Sars, 1895. It has the Ist and 
2iid gnatliopods alike in form, with the carpus expanded as in 
the former genus, wdiile the enormous eyes and small terminal 
joint of the mandibular palp belong to the latter. As usual in 
these genera, the legs &e. are too imperfect to enable one to 
describe the species properly. I am not aware that either genus 
has been recorded from the Mediterranean before. ■ ' 

, Fam. Gammaeiu^.) 

' 'G'AMMABns "MARiN'i'S, Leaoh ' 

, St. 2. 'SeTeraL, , 
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MiERA scissiMAXA {Ooda). 

Gamfuarm scissimanus, Costa. Mmra truncatipes^ Della Yalle. 
St. 2 H. Two males, one female. Length 5 mm. 

The characteristic notch in tlie palm of tlie 2iid giiatliopods is 
wanting in a young male. This may he the form described by 
Heller as J£. integrimana^ which appears to be the opinion of 
Della Yalle, as he treats the two species as synoiiymous. A 
female taken with the males has the lower anteimse sliorter and 
the liinhs stouter. 

Melita palmata (Mont.), 

St. 1 H. Three or four. 

Dam. LiLJEBOiiaiDiE, Sfehhing, 

Lil.teeorgia pallida, Bate. 

St. 3. Three. Length 3 mm. 

Gammaeella breticatjdata, M.-Edw. 

St. 2 H. One young. 

Meg-aluropus agilis, Norman. 

St. 6. One young. 

Fam- AoBiDiE, Stelling, 

Micsodeijtopus algicola, Bella Valle. 

St. 6. One male. Length 3'5 mm. 

Aoba geacilis, Bate. , 

St. 2 h. One male. Length -1 mm. 

AlTOHOE LOHGIPES, Liljel). 

St. 3. Several young. St. 1 'b. One female with ova, lengtli 
5 mm. ^ ' 

Dam. PHOxiDiE. 

Leptocheibits gtjttaxl's (Grudge). 

St. 2 H. Dour specimens. , 

' D'or 'some' interesting 'ohserFations on this genus see Clierreus, 
Camp. Sclent., fasc. xvi. Amphipodes de V Sironielle, pp.i)l)“92. 

'Megamphopijs coEismTirs, 

St. 4 6. One female. Lengtli 2*5 mm. 

Hot previously recorded from the Mediterranean. , , 
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PlIOTIS LOXGICAUBATA [ Bate). 

BJiotis Beinhardi^ Della Talle. 

Sfc„ 2 II. One female. Lengtli 2'25 mm. 

I agree with M. Chevreux {h c. p. 03) that Delia Talleys 
figures &c. refer to this species. 

Earn. Ami^hithoidie, Slehhing* 

Pleoxexes gawwaroides, Bate. 

St. 2 II. One joimg. Length 2 mm. 

C A P B E L L r n E A. 

Earn. CAPBEI.LIB.E. 

Phtisica MARIKA, Slabber, 

St. 6. Three or four. 

Caprella acakthifesa, Leach, 

St, 2 H. One young. 

PANTOPODA. 

Ammothea ECHiKATA {Hodge), 

St 1. One male. 

COPEPODA. 

Mr. I. C. Thompson, E.L.S., has Madly named the under- 
ineiitioned species for me : — 

Calanus graeilis. St. 3, 4. 

Bleiiromma ahdommale St. 3, 4, 

Acartia Clausu vSt. 4. 

Temora diihia., . St. 4, 

Eiichdtajnarina St. 3, 

Eucalmta atiesimtus . . . , ' ' St. 3. 

Oiilio-na sgdnifrons, St, 4, 

. Corycmm ohtusus ... St. 4. 

Thalestris rufocincta , , St. 3. 

'■ Onma meiiterranea i. ^ ' ■ St. 4. 

, Boreelliclium tiride ............ St.. 4 . 
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EXPLANATION OF PLATE 27. 


Fig. 1 . Mysidopsis? se't'raticauda, ^ . Upper antenna. 


2 . 

3. 

4. 

5 . 

6 . 

%a. 

7. Hyssura spmicauda. 

8 . 

9. 

%a. 

10 . 

11 . 

12. I^lewrocope dasyura. 
IS. 

14. 


Lower antenna. 

Mandible. 

2nd maxillipede. 

Leg of the 1st (?) pair. 

Telson and uropods. 

Extremity of telson. 

Dorsal view. 

Head. 

Leg of the 2nd pair. 

Do., part of the palm highly magnified. 

Leg of the 1st pair. 

Telson and uropods. 

Dorsal view. 

1st maxilla. 

2nd maxilla. 

15. ,, „ Maxillipede. 

16. „ „ Leg of the 1st pair. 

17. „ „ Leg of the last pair. 

18. „ „ Operculum. 

19. AUorchestes aquilma, . 2nid gnathopod. 

20. AUorchestes plmiiicornis, 5 . Lower antenna. 

21. „ n 2nd gnathopod. 

22. Metaphoxus peotmatus. Head, &c. 

23. Pkoxus simplex^ Sp. Bate. Head, &c. From the type specimen in 
the British Museum. 

24. Lemothoe euryonyx. Lateral view. 

Figs. 24 a, 24 h. Leucothoe eiiryonyx. Upper and lower antennie. 

Fig. 25. Leucothoe eiiryonyx, 1st gnathopod. 

26. „ ,, 2nd gnathopod. 

26 „ „ 2nd gnathopod, extremity of carpus, and angle 


of propodos. 

27. Laratylws guttatm. Mandible. 

28. „ „ 3rd permopod. 

29. Mel'phidippa ? sp. 1st gnathopod. 

30. „ „ 2nd gnathopod. 


LraN. JOOBK.—ZOOLOaY, VOL. XXVIIL 


,22 



308 


MF. G, g. AVEST Olf SOME EIIITISH 


On some British Freshwater Ehizopods and Heliozoa. By 
G. S. West, B.A., F.L.S. A-B-C-S., Hutchinson Student of 
St. .John’s College, Cambridge; Professor of Natural 
History at the Eoyal Agricultural College, Cirencester. 

[Read 4th April, 1901.] 

(Pl.itbs 28-30.) 

Huking the past few years I have been collecting and examining 
from every possible situation numerous small plants belonging 
to the Algse, and amongst them I have found Ehizopods and 
Heliozoa in abundance. Most of the interesting forms of these 
groups I carefully sketched, in some instances making detailed 
and extended examinations of them, and I now possess an 
accumulation of notes and drawings, many of which may be 
deserving of notice. 

Some of the observations in this paper relate to the habits 
and structure of certain of the Ehizopods and Heliozoa ; others 
are descriptive of peculiar forms of the commoner and more 
abundant species; and others again are records of rarer and less- 
known species. I also give descriptions and figures of six 
animals which I believe have not previously been observed, one 
of which I have referred to a new genus (p. 325). 

A point of considerable interest is the presence of a perfora- 
tion at the apex of the shell of some forms ol Difflurjia acuminata, 
Ehrenb. The shell thus possesses two opening.s, one at each 
end, as in the case of those Ehizopods referred to the family 
^ Am'pliiBtomina. 

As the remarkable animals belonging to the genus Vampyrella 
possess characters by which they are sharply demarcated from 
the other Ehizopods, I have placed them in a separate order— 

tbe VampyrdUda, 

I have paid little attention to the species oi Amcela, and it i.s 
very probable that I have overlooked several that are abundant 

and widely distribiiied. ■ ' ■ 
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Class EHIZOPOBA. 

Order AMCEBCEA. 

Fam. Lob os A. 

Gen. Amceba, JElireiib, 

1 . Amceba peoteits, Leidy^ in Ftog, Acad. Nat. Sei. Philad. 
1878, p. 99 ; Freslm. EMz. N Amer. 1879, p. 31, t L E 1-8, 
t. ii. 1-13. — YoIyox proteos, Pallas^ 1766. Amoeba princeps, 
Pjlire7ih. AhJiandL Alcad. Wiss, JBerlin, 1831, pp. 28, 79 ; Inf us. 
1838, p. 126, t. viii. f. s. 

Generally distributed ; small forms most abundant. Some 
very large specimens were obtained from amongst Utricularia 
minor at Cocket Moss, near Giggleswick, W. TorksMre. They 
possessed a very large elliptical nucleus, and were mostly gorged 
witb Diatoms and Desmids. 

2. Amceba yillosa, WallieTi^ in Ann. Mag. Nat. Hist. 1863, 
si. p. 287, t. viii. ; p. 366, t. is. ; p. 434, t. x. ff. 5-9. —A. princeps, 
Carter.^ in Ann. Mag. Nat. Hist. 1863, xii. pp, 30, 44, t. iii. ff. 1-3. 
Tricliamceba birta, 

In a back-water of tbeE. Aire at “ Seven Arcbes” iiearBinglej, 
W. Yorkshire, tliis species was in enormous abundance. Tbe 
muddy bottom of tbe shallow water was covered with a thick 
black slime consisting entirely of A. mllosa. 

3. Amceba verbucosa, JEkrenh. Infus. 1838, p. 126, t, viii. 
f. xi; Carter^ in Ann. Mag.Nat. Hist. 1857, xx. p. 37, t L ff.l2, 
13.— A. natans, Pertg., 1852. A. quadrilineata, Carter, 1856. 
Thecamoeba quadripartita, Hromontel. 

A very abundant and widely distributed species. I obtained 
it in quantity amongst mosses at over 3000 ft. elevation ' on 
Snowdon, E". "Wales. 

Gen. Pelomyxa, 

4. Pebomvxa palttsteis, Greeff, in ArcMu fur mijcr. Amt. 
1870, X. pp. 51-72, t. iii.-v. 

Length of animals approximately 500 ji. 

Bpliagmm in very stagnant wafer in a bog above tbe 
lakes at'CapelCurig, 17. Wales. 


22 ’ 
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5 , Pelomyxa villosa , Leid^, Freshw. Bhiz. W. Amer. 1879 , 
p. 73 ^ t. V. 5 1. viii. ff. 31 - 33 . — Amoeba sabulosa, Leidy^ 1874 . 

Terrington, N. TorksMre, in ditches. DeviFs Jumps, Erens-- 
ham, Surrey, in bog-pools. Ashurst Bog, 17ew Eorest, Hants. 

This is a smaller animal than F.palustris^ G-reeff, and possesses 
a terminal yillous patch similar to that of Amcsha villosa. 


Gen. DACTYLOSPHiBBitTM, Sertwiy ^ Lesser. 

6. DACTTiiOSPH^BiiTM EABiosiTM, Bloclimam^ Die mihr. Thier- 
loelt des Silssivass.^ I. Frotozoa^ FLmiburg^ 1895, p. 14. — Amoeba 
radiosa, Flire^ib. Abh Alcad. Wiss. Berlin^ 1830, p. 80 ; Bifus. 
1838, p. 128, t. viii. £. xiii ; Garter^ in Ann. Mag. Nat. Mist. 
1856, p. 243, t. y. ff. 10-18 j Leidy^ FresJiw. BMz. N Amer. 
1879, p. 58, t. iy. ff. 1-18. A. brachiata,' Buyardin^ 1841. ■ A. 
ramosa, Dw/., 1841. 

General in pools on heaths, and in bogs and pools in billy 
districts. 

A peculiar form was very abundant in the pools on Esher 
West-end Common, Surrey, in Eeh. 1894. It had a spherical 
body of 12-19 g in diameter, and fiye (sometimes six) long, 
attenuated pseudopodia. Length of pseudopodia 25-54 y. I 
could find no trace of this form in the same locality in either of 
the two following years. (PL 28. fig. 5.) 

The usual mountain form of the animal possesses a suhspherical 
or ellipsoidal body, 32-50 g in diameter, and from twelve to 
twenty long and exceedingly narrow pseudopodia. Length of 
. pseudopodia 25-70 /i. 

An extraordinary form was met with from Llyii Idwal, 
H. Wales, The body was more or less polygonal, 27-34 fi in 
diameter, and the pseudopodia were six in number, very slender, 
and of extraordinary length (52-107 y). (PL 28. fig. 4.) 

7.; 'DACTTXOSPHiEmitrM . viTEEtTM, MeHwig ^ Lesser 9 m Archw 
/w 1874, X. SuppL p. 54, t. ii. £ 1, 

Shelf, West' Yorkshire. Diameter-' of ' body 48-54" fi; length 
,'of' pseudopodia 29-48 ji£. 

■■All the ■ "animals 'possessed numerous radiating , pseudopodia, 
."/■seemingly entirely ..composed of .the ectoplasm,- 'the-" endoplasm 
extending, a," short way .into their expanded bas-es.. 'The 



JRESHWATEE EHIZOPODS A’ND HELIOZOA. 


311 


was ' homogeneous and werj refractive. The endoplasm wms 
dark-coloured and crowded wdth small granules ; it also con- 
tained a well-marked nucleus and one contractile vacuole. 

The genus Dactylos^hcBrmm appears to be sufficiently well 
marked off from Amoeha, The actual body o£ the animal is not 
strictly amoebiform, but always more or less spherical, sending 
out numbers of long, comparatively thin, attenuated pseudo- 
podia. From wffiat I have seen o£ these animals, I consider 
that DactylosphcBrla exhibit less active movements than Amaehm. 
Some o£ the mountain forms of D, radio sum keep the same 
pseudopodia protruded to a variable extent for hours at a time. 

Fam. Eeticxjlosa. 

Gen. GxM3fOPHfiYs, Gienh, 

8. Gymjsjopiieis cometa, QienJcowshi^ in Arcliiv fur mihr. 
Amt, 1876, xii. p. 31, 1 25 ; Blochinann, Die mihroshop, TMer- 
welt des Susstvass,^ I. Frotozoa, JSamburp^ 1895, p. 14;, t. i. f. 0. 

Mear Brigg, Lincolnshire. (PL 28. %. 3.) From this locality 
several specimens of an animal were obtained which may, per- 
haps, be Cienkowskfs Gymnophrys cofneta. The body was 
somewhat small, being about 25 p in length and 18 p in breadth, 
and some of them were distinctly constricted in the middle as 
i£ undergoing division. The pseudopodia varied in number from 
three to five at either end of the body, and sometimes reached 
a length of 100 p. They were delicate and hyaline, frequently 
much branched, and occasionally anastomosed with one another. 
The branches arose suddenly at a considerable angle from the 
main pseudopodial filament and exhibited a very rigid appearance. 
Small ' granules moved slowly along- the p-seudopodia, generally 
in groups. ' ' - ■ ■ ' 

Contractile vacuoles were entirely absent ;■ this character and 
the peculiar nature of the rigidly-branched pseudopodia easily 
distinguishing it from Biomysa vayans, Leidy, a .Ehizopod with 
- which it possesses -much affinity. 

'No nucleus could be detected in any of : the individuals. , ' 

Archer (in Qu. Jour. Micr. -S-ci.. 1877, xvii. p.' 349) states 
that Cienkowskfs species remind-s him- of portion -of the -mass 
of a Gtomia become - isolated and- detached ■ by some readily 
' conceivable force, ^ having' -wandered -too far „ from the - head- 
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quarters ” Curiously enougli, the collection in which I observed 
what I take to he the animal described by Cienkowski contained 
large numbers of a Gromia, 

Order TESTACEA. 

Fam. Aecellina. 

G-en. CocHLioPOBiTJM, Blertwig Le&ser, 

9. CocHJuiOPOJDixjM BILIMEOSITM, Leidij^ I'reshw. Bhiz. A. 

Amer. 1879, p. 181, t* xxxii, 1-25. — Amoeba bilimbosa, 

Auerbach, 1856. Cochliopodium pellucidum, Hertioig ^ Lesser, 
in Archwfur mihr. Anat, 1874, x. {SuppL p. 66, t. ii. f. 7. 

I find this animal to be somewhat scarce. I have only obtained 
really good examples of it from five localities, viz. : — near Brigg, 
Lincolnshire; near Lough Neagh, Ireland; near Grortahork, 
Co. Donegal, Ireland ; Llyn Ogwen, and the lakes at Capel 
Curig, N. Wales. 

Diameter of shell 32~44q:t. 

10. Cochliopodium minutuM, sp. n. (PL 28. figs. 6-10.) 

Yery minute, with a cup-shaped delicate shell having an 

extremely wide mouth. Body-protoplasm granular ; pseudopodia 
somewhat irregular, usually attenuated at the extremity. 
Nucleus absent. One or two vacuoles present in some indi- 
viduals, but entirely absent in others. 

Diameter of shell 12*4-13*5 ju. 

Llyn-y-cwm-ffynon, N. Wales. 

This small Cochliog^odium was observed in abundance among 
numerous Desmids in washings of Isoetes, The shell is very 
delicate, with a widely open mouth, and is structureless : it is 
also flexible, assuming various imsymmetiieal shapes as it accom- 
modates itself to the animars movements. Been from above tlie 
shell is usually circular, but it frequently exhibits an irregularly 
undulate.margin.' 

The pseudopodia are commonly somewhat flattened extensions 
of colourless ectoplasm with distinctly attenuated ends. Some- 
times they are flat, sheet-like expansions of irregular outline, 
which now and then fuse together, forming a bell-shaped ring of 
ectoplasm extending outwards from the edges of the mouth. 
In all cases they, are colourless^ hyaline .projections .showing 
no, trace of any granulation. .The aiiim,als,,.when active, 'extend. 
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and retract these pseudopodia with considerable rapidity of 
movement. 

The body-protoplasm within the shell is of a much darter hue 
than the pseudopodia, and, with the exception of a few instances 
in which it was homogeneous, exhibits a number of prominent 
granules. Iso nucleus wus present in any of the individuals, 
but some possessed one or more vacuoles, which, hoivever, were 
never observed to pulsate. 

C. minutum is readily distinguished from C. hilinibomm by its 
minnte size, its more delicate shell, and the absence of a nucleus* 
Moreover, it does not possess the punctate, expanded band of 
the shell in the region of the moutli. 

11. CoCHLioronroM vestitum, Archer^ in Qu. Jour. Mim\ 
8ci. 1876, p. 299 ; 1877, p. 334i; Leidy^ iFreshw, EJiiz, M. Amer. 
1870, p. 188, t. xxxii. ff. 26-28. — Amphizoneila vestita, Aroher^ 
L G. 1871, xi. pp. 112, 135, t. vi. E, 1-6. Cochliopodium pilosum, 
Hertwig Lesser, in Archiv Jur mih\ Anat. 1871, x. SuppL 
p. 78. 

Esher West-end Common, Surrey. It occurred in great 
abundance in ditches and ponds among various Alg^e : June- 
Aug. 1894-5. Diameter without spines 25-45 ft; length of 
spines 3*7-5 /i. The majority of the individuals were colourless, 
but a few possessed chlorophyll granules. 

8heep’s ^ Green, Cambridge, July 1896, somewhat scarce. 
None of the individuals possessed any colouring-matter. 

I am inclined to agree with Schulze (in Archiv fiir mihr. 
Aoat. xi. p. 337) that the chiorophyil granules If equently found 
in individuals of this Bhizopod have been originally taken into 
the bodj-protoplasm as food. 

12. CocmioponiUM uuis^gispxujtjm, sp. n. (PL 28. %. 1.) 

Bheli very thin and delicate, .subspherical, with a broadly open, 

somewhat prominent mouth exterior /of shell covered with very 
long, extremely delicate, hair-like, radiating spines. Body- 
protoplasm granular, and with many highly -refractive globules. 
Nucleus large and round,’ situated towards the fundus.." With, 
one (or sometimes more) co,ntraetile' vacuoles. . Pseudopodia few 
broad and expansive, granular in the central .part but hyaline 
and indistinct towards the edges« 
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Diameter of shell 42 /x ; diameter of montli of shell 34 fi ; 
length of spines 28-29 /x. 

Wicken Fen, Cambridgeshire: July 1899, amongst Ohara 
Jiispida, 

The thin shell and the extremely long, delicate spines readily 
distinguish this species from G. Destitum^ Archer. The spines 
are also more numerous than in the latter species, and the month 
of the shell is comparatively broader than in any specimen of 
Q* vestitwn I have seen. The pseudopodia are also thicker and 
more expansive, and the refractive globules from the body of 
the animal often pass into them. hTo green colouring-matter 
was obtained in any of the examples. 


Gen. Aeoella, Bhrenl. 

13. Aecella vuLGAEis, Uhrenh, AhJiand- Akad. Wiss* Berlin^ 
1830j pp. 40, 53, etc. t. i. f. vi ; Jnfus, 1838, p. 188, t. ix, f. v; 
Garter^ in Ann. Mag. Nat, Mist, xviii. 1856, p. 128, t. vii. f. 79 ; 
1864, xiii. p. 80, t. ii. f. 14.— A. hemisphserica, Bertg, 1852. 
Areellina vulgaris, Carter^ 1856. 

Generally distributed throughout the British Islands. 

Var. GiBBOSA. — Arcella milgaris^ Leidy, Freshw. Ehiz. N. 
Amer. 1879, t. xxvi. ff. 28-24. — Arcella gibhosa^ Penard, in Mem. 
Soc. de Phys. et d’Hist. ISTat. de Geneve, 1890, tome xxxi. no. 2, 
p, 155, t. V. ff. 96-99, t. vi. f. 1. 

The convex surface of the shell faceted, the facets being 
circular depressions which fade away towards the edges of the 
shell. Shell dark brown in colour, sometimes^ nearly black. 

In bogs, Hew Forest, Hants. In pools, Dlangelynin, near 
Conway, H. Wales. Bog about two miles south of Ciapham, 
■W. Yorkshire. 

From the last-named locality the specimens were very large, 
exceeding in dimensions any forms of the species I have yet 
come across. The diameter of the shell was in some cases as 
much as 240 ji, ■ 

, 14 Momtsh. Ahad.Wiss. Berlin^ 

.:1848, ;p. 139;; Leidg^ Jdreslm, Bldz. N, Amer, 173, 

Widely'^ distributed, but' not so.,abundant as A. vulgaris, At 
'2200' ft. u'n, Glyder Fach, H. Wales.- 
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15« Aecebba, miteata, Leidy^ in Froe. Acad, Mat. Sei, FMlad, 
1876, p. 56 ; Freshw. Mkiz, M, Amer, 1879, p. 175, t. xxix. 

A rare species whicli I iiave only obtained in abundance 'from 
tlie two following localities : — Cocket Moss, near Griggleswick, 
W. Yorksbire, amongst Sphagnum and UtrioulaTia minor, 
Moel Siabod, jM. Wales, in Sphagnmn-^^ooh. 

Height of shell 100-145 p ; diameter of shell 100-152 p. 

The mouth of the shell of this Ehizopod is inturned into the 
cavity of the shell, forming a short, broad, tube-like mouth. 
Leidy figures the pseudopodia as arising from the body-proto- 
plasm at the inner end of this tube j but in all the liying forms 
observed, a ventral column of protoplasm passed from the body- 
protoplasm into this tube, completely filling it up to the outer 
end. The psendopodia then arose from the extreme ventral 
surface of this mass of protoplasm iu the tube. 

16. Aecella aetoceea, Leidy^ in Froc, Acad, Mat, Sci, 

, Fkilad. 1876, p. 57 ,* Freshw, Rhiz, M. Amer, 1879, p. 17S, 

t« XXX. if. 1-9, 

Bog above the lakes at Capei Curig, "Wales. 

Very large forms : — Diameter of sheil (inclusive of rim) about 
300 fi ; diameter of mouth 73 p^ height of shell about liO u. 
Leidy gives 176 /i as his greatest breadth. (Pi. 28. fig. 2.) 
Churchill, Co. Donegal, Ireland. 

Diameter of shell about 85 p, 

I was unable to find any living specimens, all the shells being 
empty. The body of the shell was faceted, as in many of the 
more angular forms of A, mlgaris. It is apparently a very rare 
species, as I have never met with it from any other localities. 

Gen. Ceoteopyxis, Stein. 

17. .CExa'EOPJXis AGULEATA, Steln.^ SUz. hokm. Ahad,, IViss. 
1857; Leidy, Fredm. lUdz. M.. Amer. 1879, p. 180, t. xxxi. 
ii. 1-32, t, xxxii. ff, 29“37.— Arceila acuieata, Fkrenb, , Ahha-nd. 

' AJmd, JFiss. Berlin,.. ISSO, p. 40; ■■1841, p. .368, t. iii. f. 5. 
Echinopyxis acuieata, Glap, ■ 4" Lachm. Mudes Infm. 1859, 
p. 447; Carter, in Ami, Mag, Mat. Mist, xiii. 1864,, p.' 29, t. i. f. 8. 
,, . , This lihizopod is' very abundant and widely distributed, and 
the shell exhibits more variation than that ■ of any . other testa- 
' ■ eeous form. Some .exceptionally large ■individuals were, met with 
from 'near Athry Lough, W., Ireland, with a diameter ,of 450 p 
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without the spines. It was observed in many varied localities 
up to 3000 ft. on Snowdon^ ish Wales, and 3000 ft. in Scotland. 

Although this animal was first described by Ehrenberg as a 
species of Arcella, and is yet regarded as such by some authors, I 
think there can be no doubt that it bears a closer resemblance to 
Biffiugia constricfa than to any other testaceous Ithizopod. 
Leidy points this out most clearly, and gives illustrations of 
numerous intermediate forms, and Blochmann also comments 
upon it. 

Eiom near Xnaresborough ^and from near Giggle>svvick, W. 
Yorkshire, a large number of small examples were seen with the 
shells composed of sand-grains. The shells were very much 
oblique, and possessed three smooth, chitinous spines at the 
fundus, each spine being sharply apiculate. Diameter of shell 
63 ji 5 length of spines 25 ju. 

A peculiar form was met with from Widdale Beck, N. York-* 
shire, with fourteen spines arranged in an arc, those at the 
fundus being very short, and those towards the mouth very long. 
Diameter of shell without spines_190 ft. 

Some striking forms were observed from Terrington, N. York- 
shire. The shells were thin, chitinous, and almost transparent. 
Diameter of shell 120 ft. Three short, thick spines were present, 
each spine being perforated at the apex. Thus, in addition to 
the mouth of the shell, there were three open, tubular passages 
placing the interior of the shell in communication with external 
surroundings. Owing to the thinness and transparency of the 
shells, I was enabled to carefully examine the structure of 
the chitinous membrane of w^bich they were composed. Deidy 
remarks (loe, eit, p. 183) that “ while spineless specimens of 
composed of chitinoid membrane, approximate to 
Arcella in character, I never could satisfy myself that the shell 
of the former exhibited the cancellated structure of the latter. 
In some chitinous shells of OentropywiB I have observed a 
punetated appearance of some uniformity, but it did not display 
the clear cancellated arrangement so characteristic of the shell 
oi Arcella'' ■ , , 

The chitinous membrane composing the shells of the Terring- 
ton forms was of' a pale yellow colour and minutely scrobiculate, 
The scrobiculations were irregularly ■ disposed, being scattered 
more or less i.n groups, and between them were numerous much 
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binaller punctulations. The structure of tlie shell” mem braue of 
the particular forms described was thus of a somewhat diti'ermit 
nature from the cancellated structure exhibited by the shells of 
Arcella. {Cfi\ PL 29. figs. 15, 16.) 

Yar. ECOEKis, Leidy, L c. p. 180, t. xxx. ff. 20-34, t. xxxi. ff. 33, 
34. — Arcella ecornis^ Ehrenb. Abband, Akad. Y^iss. Berlin, 1S41, 
p. 368, t. i. f. 9, t. iii. f. 46. Gentropyxis Immyata^ Penard, in 
Mem. Soc. Pbys. et d’Hist. Nat. Greneve, tom. xxsi. no. 2, 1890, 
p. 151. t. Y. ff. 42-44, 49”55. 

Not so abundant astbe typical spined form. Obtained it very 
abundantly on damp moss on limestone rocks, Ingleton, N. York” 
sliire. Also from near Bowness, YYstmoreland. 

Gen. Difflugia, Leclerc. 

IS. Difflugia consteicta, Leidy^ Fre^lm, Mdz, Ah A?ner. 
1879, p. 120, t. xviii. — Arcella constricta, Ahliand, Ahad, 

Wiss. Berlin, 1841, p. 410, t. iv. f. 35, t. v. ,f. 1. Bifflugia 
marsupiformis, Wallich, in Ann, Mag. Mat. Mist. xiii. 18G4, 
pp. 241, 244, t. xvi. fi'. 3-5. B. platystoina, Be?iard, in Mm. 
Soo. Bliys. et Mist. Nat. Geneve, tom. xxxi.no. 2, 1890, p. 143, 
t. iv. fi; 35-37. 

A very abundant species which exhibits much variation, many 
of the forms being practically indistinguisbable from Gentropyxis 
aciileata var. ecornis. The highest elevation at which i obtained 
it was 3000 ft. on Snowdon, N. Wales. 

19.' Bifflugia ■ PTEiFOEms, Berty, 1848; Xennt Meinst. 
Lehensf. 1852, p. 187, t. ix. f, 9 ; Leidy, FresJm. Mliiz. N. Amer. 
1879, t. X., xi., xii. fi:. 1-18, etc. — B. compressa, Garter, in Ann. 
Mag. Nat. Mist. xiii. 1864, p. 22, t. i. ff., 5, 6, B. entoebloris, 
Leidy, in Broc, Acad. Nat. Sci. BMlad. 1874, p. 79; 1875, p. 307. 
B. saxicola, Benard, in Mem. 8oe. Bhys. et dMisf. Adt. Geneve, 
tom. xxxi. no: 2, 1890, p. 138, t. iii. ff.' 50-53. B. avellana, 
Benard, 1. c. p. 144,, t. iv. ff. 38-40. B,. faliax, Benard, 1. e. t. iv. 
ff. 41-51. B, lucida, Benard, 1. e. p. ,145, t. iv. ff. 52-58. ' B. 
baciliifera, et var. inflata, Benard, I, e. p.46, t.iv. ft’. 61-71. 

B. laneeolata, Benard, 1. c. p. 145, t. iv. ftl 50, 60. ' 

The most widely distributed species of tho genus, especially in 
quiet ‘waters. It is' subject to very great variation, not only, in 
outward, form, but also in the nature of the materials co'mposiiig 
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the shelL Only once ha¥e I obtained it from wet rocks, and 
that w^as at an elevation of 3000 ft. on Snowdon, N. Wales. 

The three following are the most noteworthy forms I have met 
with : — 

Erom a bog near Widdale Beck, N. Yorkshire, numerous 
large specimens were noticed with thin chitinoid shells with which 
were incorporated very large Diatoms {N’avicula mridis and 

major). Precisely similar forms were noticed in w^hich the 
shells consisted almost entirely of Diatoms {Yariheurchia rhom- 
hoides and Namciila, divergem) from near Clapham, W. Yorkshire, 
and from Mickle Pell, N. Yorkshire. 

From Lough Shannacloontippen and Ballynahinch, W. Ireland, 
numbers of minute forms of this Ehizopod were observed. The 
shell was chitinoid, of a pale yellow colour, and a few sand- 
grains were attached irregularly at the fundus. The same form 
was noticed from Capel Curig, N. Wales, except that the 
chitinous shell was colourless. Length of shell 29-30 ft breadth 
18-24S/X. (PL 28. figs. 13, 14.) 

From Ll 3 m Idwal, N. Wales, the forms possessed long slender 
necks, and the shell was composed of exceptionally large sand- 
grains. The same form was also obtained from Cockett Moss, 
near Griggleswick, W. Yorkshire. Length of shell about 250 ^ ; 
breadth 46 ft, 

Var. YAS, Leidy^ Freshw. Ehiz. FT. Amer. 1879, p. 99, t. xii. 
ff. 2-9. — D. vas, Leidy, in Proc. Acad. J^at. 8 ci. Philad. 1874, 
p. 155 ; 1875, p. 307. 

Not uncommon, but rarely so abundant as more typical , forms 
of D. jpgriformis. The peculiar neck of this variety is very 
characteristic. 

, The largest forms. seen were .from the. New Forest, Hants, 
Length of shell 470 ft ; breadth 3S0fi; breadth of neck 100 fx. 

Borne peculiar forms were seen from Liyn Idwal, N. Wales, in 
which the sand-grains composing the neck were quite transparent 
and colourless, whereas those composing, the body of the shell 
were yellow and opaque. Length 460ft 5 , breadth 300 ft. 

' 20. . DiEPmjoiA ITBCEOLATA, Carter ^ in Ann. Mag.. NatJ Mkt. 
■,'xiii. , 1864, pp,. 27, 87, t: L Leidy ^ 7. <?. , p. , 106,; t.; xiv. — 

„D* .WalUch^, in Ann. Mag. Hut. x,iii. ' 1864, 

p. 240,'''t. xiv. fihl^x Ifi* ' ■ 
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A Tare species, wMcli I liave only obtained copiously from 
Bowness, WestinoTeland. 

. 21. Dimm&iA. ACUMmATA, Mrenh Infus, 1838, p. 131, t. ix. 
£ 3 ; Leiiy^ L c. p. 109, t. xiii. — D. bacillariaram, ‘Betty, 

An abundant and widely distributed species, whicb I liavO' 
observed up to 2200 ft. on G-lyder Bach, 'N, Wales. 

Yar. AMPHOBA. — D. amphora, Penard, in Mem. Soc. Phys. et 
d^Hist. l^at.Geneve, tom. xxxi. no. 2, 1890, p. 139, t. iii. ff. 55-65. 
ISfot D. amphora, Leidj (wbicb is a variety of D. urceolata). 

Differs from typical D. acmninata in the upper portion of the 
shell being acutely conical but not acuminate. 

This variety frequently possesses a shell consisting of a thin 
cbitinous membrane incorporated with Diatoms. Ofr. Leidy, 
1 . c, t. xiii. ff. 23-26. Such forms were very abundant from 
Docket Moss, near Giggleswick, "W, Yorkshire, and in all cases 
the Diatom was Yanheurchia rhonnhoides var. sasonica, 

Yar. ELEGAi^s.— D. elegans, Penard, Z. c. p. 140, t. iv. ff. 4-11. 

A small variety with the acuminate apex of the shell tube-like 
and perforated. Length of shell 94-100 ja; breadth of shell 
52-58 / 1 ; breadth of mouth 27-31 p, (PL 28. figs. 11-12.) 

Wicken Pen, Cambridgeshire. Llyn-y-cwin-ffHmon, 17. Wales. 

The shells of this variety are generally cbitinous, pale yellow 
or brown in colour, and they may or may not be encrusted with 
a variable amount of sand-grains. The body of the animal is 
quite normal, and is supported towards the apex of the shell by 
the usual, protoplasmic, stay-like projections. The actual apex 
of the shell is drawn out into a long tube, which is frequently 
bent at a considerable angle to one side, and the end of this tube 
is open. I have never observed any exudation of protoplasm 
into this tube, the body of the animal being somewhat removed 
from its base. As the shell possesses two openings, one at each 
end, it is quite comparable to shells like Bitrema and AmpJdtrema, 
which are placed in .the family AmpJdsiomim, although in 
thC' Mfiugia only one arperture, is utilized for the protnision of 
pseudopodia.' ' 

Occasionally . a few Diatoms are incorporated ■ into the shell, 
.and one instance waS' noticed m which a number of, living Diatoms 
were attached to it. 
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22. BiFFLUorA COROKA, Wallieh^ in Ann. Wag.. Wat. Ilmt. 
1864!, xiiL t. sv. IF, 19, 20 ; Leidg, Freshiv. Whiz. N. Amer. 1879, 
p. 117, t. xriL 

' A rare species which I have only observed from Llyn Llydaw, 
Snowdon, and in pools, T Foel Fras, W. Wales. In all the 
specimens observed the spines were very robust. Length of 
shell 150-160 /.t ; breadth (including spines) 165-182 g ; breadth 
of month 76 g. 

23. DiEFLiraiA olobtoosa, Dujardin, in Ann. Sci. Wat. 1887, 
viii. p. 311, t. ix. f. 1 a, h; Leidg., 1. c. p. 96, t. xv. ff. 25-81 ; 
t. xvi. if. 1-24. D. globnlaris, Wallich^ in Ann. Mag. Nat. Mist. 
xiii. 1864, p. 241, t. xvi. ff. 1, 2, 17, 27. B. acropodia, Mertwig 
4" Lesser y in ArcJhW filr mikr. Anat. 1874, x. SuppL p. 107, 
t. ii. f. 6. 

A general and widely distributed species, exhibiting con- 
siderable variation in size and form. I have obtained it at 
2700 ft. on Glyder Fawr, and at 3000 ft. on Snowdon, N. 
Wales. 

The smallest forms observed were from Roundhay Park, 
W. Yorkshire. The shells were straw-coloured and slightly 
asperulate; diam. 18*5-17^; diam. of mouth 5*7^. (PL 29. 
figs. 17,180 

Another small form, which was abundant from Lough Guitane 
and Tore Mt., S.W. Ireland, possessed a yellow, chitinous shell 
with an exceptionally wide mouth. Diam. 88 p. ; diam. of mouth 
29-83/1. ■ 

Two specimens were observed conjugating from Cocket Moss, 
near Giggieswick, W. Yorkshire. From this locality the animals 
possessed a perfectly globose, colourless chitinous shell, attached 
to which were a few sand-grains and nuraeroiis large Diatoms. 
The mouth was relatively very small. Diam. 190 /i; diam. of 
mouth 52 p. 

24. Dieflhgta lobostoma, ' Zeidg, in F?' 0 C. Acad. Nat. Sci 

Fhilad. , p., 79; 1877, p. 207 ; Fresh w. FMz. N. A^ner. 

1879, p. .112, t. XV. ff. .1-24, t. xvi. 25-29.— D. crenulata, 

.Leidij., 1874 .. . 

Somewhat scarce. Diameter of shell 49-285 p. 

Form with a three-lobed mouth observed from Carlton Bank, 
2!^'.' Yorkshire ; Llyn Owlyd ' and Capel Gurig, K, Wales. ; 
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Eorni witli a fiFe-lol}ed mouth observed from near Sedbergh, 
W. Yorkshire. These specimens were very much larger than 
any previously recorded. 

G-eii. Lecquebetfsia, Sehhmberger. 

25. Lecquebetjsia spieaeis, Blochmann, Die mih\ Thierioelt 
cles Siksivass., I. Frotozoa, Samhurg, 1895, p. 17. — Bifflugia 
spiralis, Dlirenh. 1840 ; Ahliand. AJcad. Wus. Berlin^ 1871, 
p. 274, t. iii. ff. 25-27 ; Prifclu Infits. 1S6I, p. 558. Leeque- 
reusia jurassica, Schluwh. in Ann, Sci. Nat, 1845, p. 255. Bifflugia 
Helix, Golm^ in ZelUclir, f, xoissenscli, ZooL 1858, p. 261. 

G-enerally distributed and abundant. The amount of coiling 
of the shell and the nature of the materials composing it vary 
considerably. The forms possessing a shell composed entirely of 
sand-grains are somewhat rare. 


Gen. Hebeea, Leidy, 

26. Nebela collabis, Leidy^ Breslm, Bhiz, N, Amer, 1879, 
p. 145, t. xxii.; t. sxiii. ff. 1-7 ; t. xxiv. ff. 11, 12.— Bifflugia 
collaris, JElirenb, Monatsb, Akad, Wiss, Berlin, 1848, p. 218. 
B. peltigeraeea, Carter, in Ann, Mag, Nat, Hist, xiii, 1864, 
t. i. f. 12. B. symmetrica, Wallick, m Ann. Mag, Nat, .Hist, 
xiii. 1864, t. xvi. ff. 27-83. Hebela militaris, Benard, in Mem, 
Soc, Bliys, et d'Hist, Nat, Geneve, tom. xxxi. no. 2, 1890, p. 164, 
t. vii ff. 16-22. 

Widely distributed, especially in SplmynumAyogB, Up to 
2000 ft. on Glyder Each, and 2700 ft. on Gljder Bawr, 
N, Wales. In SgJmgmm'-'pooh, Orkney Is. 

Yar. LAOEisuFOEMXs. — N. lageniformls, Penard, 1. c. p. 158, 
t. vi. ff. 50-61, N, ambigua. Cash, in - Trans. Manchester Micr., 
Hoc. 1891, p. 50, t. ii. f. 17. 

This variety is distinguished by its more elegant outline and 
prominent neck. In habit, structure of shell, etc. it is precisely 
similar to' typical N, eollaris. Length of shell 115-1 28 y ; hreadt h 
of shell 68 - 7074 ; breadth , of mouth 25-27 /z. 

A less frequent form than the type, and one which !■ have only 
obtained in quantity from pools on Penyghent, W.^ Yorkshire, 
and from Oapel Curig, H. Wales. ' 
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27. Nbeela ELi^BEiiLirLiiM:, Leidy^ in Froc, Acad, Nat. Sei. 
Fliilml 1876, p. 118, ff. 6, 7 ; 1877, p. 264 ; Ireshw. BUz. N. 
Amer. 1879, p. 152, t, xxiii. ff. S-19. 

Ivot so abundant as tbe preceding species; often found amongst 
mosses on dripping rocks. Up to 2700 ft. on Glyder Fawr 
N. Wales. 

28. Nebela bentistoma, Fenard^ in Mem. 8oe. FJi^s. et 
d'Sist N'at. G-emve, tom. xxxi. no. 2, 1890, p. 162, t. vi. ff. 98- 
100; t. yii. ff. 1-5. — K. crenuiafca, Gash, in Trans. Manchester 
Micr. SoG. 1891, p. 50, t. ii. f. 18. 

Length of shell 108-113 jn ; max. breadth of shell 82-88/1; 
breadth of month 36-38 p ; thickness 42 /i. 

Amongst Philontis fontana in springs at 2700 ft. on G-lyder 
Fawr, 17. Wales. 

This species, which is either rare or overlooked, is completely 
different in outward form from W. collaHs^ the only species with 
which it could be confounded. Except for the mouth, it is a 
perfect oval in shape, and that orifice appears as a chord cutting 
off the narrower end. There is not even the faintest suspicion 
of a neck, and the mouth is considerably wider than in any form 
of N. eollaris. The specific name refers to the nature of the 
mouth, and therein lies the character which at once distinguishes 
N. dentlstoma from N. coUaris. The mouth of the shell of the 
former species always presents a crenulate appearance, owing to 
the irregular disposition of the small plates composing the shell, 
whereas the mouth of the latter species is perfectly smooth and 
sometimes slightly thickened. The ratio of the breadth of the 
mouth to the breadth of the shell iu N. de’ntistoma averages 
1 : 2'3, whereas in N. mllaris it averages 1 : 2'8. 

29v 27ebela cahinata, Zeidy^ in Froc. Acad. Nat. SeL Fhilad. 
1876, p. 118, ff. 10, 11 ; FresUa. Bhiz. N. Amer. 1879, p. 154, 
t. xxiv. ff. , 1-10, — Difflugia cazduata, Archer,. 1866 ; in Qti. 
Jour. 'Micr. 8cL 1869, ix. t. xx. f. 12, 

Although wddely' distributed this species is not abundant. It 
ismsixalij found' Sphagnum. I . obtained numerous' 

examples from some deep Sphagnum^-^oolB at 2200 ft, on Glyder 
Each? Wales, 
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30. !Nxbela hippogrepis, Lekly, Bhiz, N. Amer. lS79j p. 156, 
t. XIV. ff. 9-14. 

Leiigtli of shell 183 fi ; breadth 133 ji : breadth of mouth 29 ft. 

Amongst wet Sphagnum below the outlet of Llyn Id will, 
]\\ Wales. 

Only one specimen of this rare species was observed, and it 
was ail old, empty shell. The digitate processes of the carina 
wliicii pass dowm into the cavity of the shell are unique and 
unmistakable. It has only previously been found in ISTew 
Jersey. 

Blochraanii suggests that it is the same species as Ah Mgihhosa^ 
Penard, hut on careful comparison the two shells r^re seen to be 
of quite a diiferent nature, Ah higihhosa being entirely devoid of 
a keel. A species which may, however, ultimately prove to be 
Ah liippoo7^epis is Ah galeata^ Penard, but Penard’s figures are 
too indistinct for one to form any dehnite opinion. 

31. Nxeela barbata, Leiclg^ in JBf'oc. Acach Mat. Sci. Bliilad. 
1876, p. 119, f. 8; Freshw. Bhiz, N, Amer, 1879, p. 159, t. xxiv. 
ff. 14-17. 

Llyn Lljdaw, Snowdon, Wales. A number of minute 
sand-grains were attached to the shell. Length 198 p; breadth 
50 p ; length of spines about 15 p. 

Gen. Heleopera, 

82. Hxleopeea picta, Leidg^ Freshw, Bhiz. Ah Amer, 1879, 
p. 162, t. xxxi. if, 1-11. — Dififiugia spbagni, Leidg, 1874. Hebela 
sphagni, Leidg, 1876. 

Not uncommon iu Sphagna m-pooh and bogs. Prequently 
met with in the encysted condition. 

33. Heleopera PETRICO.LA, Leidg, 1 . c . p. 165, t. xxvi. ff. 12-20. 

A much scarcer ' species than S. picta, , Bog near Widdale 

Beck, N. Yorkshire. Hawkshead, Lancashire. Capel Curig, 
N. 'Wales. ' Near Glenties, Co. Donegal, Ireland. Orkney Is. 

Gen. Quadrtjla, F. E, Schulze. 

34. Quadrijla svxaiETRiCA, F, E. Sclmlze,' in Archie f dr 
wiil'r. Anat. 1875, p. 329, t. xviii. ff., 1-6; Archer^ in Qu. 
Jour. Miar. Sci. 1877, p. 122. — ^^Difflugia symmetrica, Wallich, 
in Ami, Mag. Nat, Mist, xiii. 1864, p. 245. D. assulata, Elrenb 
1871 . ■ 

' QfOURl?.— ZOOiOOT, TOR, 


28 
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Widely distributed, but rarely abundant, liot uncommon 
amongst Sphagnum in peaty pools and bogs; also amongst 
mosses on wet rocks. 

I have noticed a small form of tliis animal in wliicb the oral 
end of the shell is produced into a neck of considerable length. 
The cHtinous plates composing the shell are also polygonal in 
form and more numerous. Length of shell 63-68 p ; breadth of 
shell 28-38 /i ; breadth of neck 10-14 p. Bowness, W estmoreland, 
and Moel Siabod, IST. Wales. 

35. Quadeula. iebegularis, Archer^ in Qtc, Jour. Micr. Sci. 
xyii. 1877, p. 113. — Q. monensis, Gash, in Trans. Manchester 
Micr. Soc. 1891, p. 50, t. ii. & 14-16. 

Among mosses in a mountain-stream, Penyghent, W. Yorkshire. 
Length of shell 85 p ; breadth of shell 86 p ; breadth of mouth 
18 ju ; thickness 28 g. (Pi. 29. figs. 19, 20.) 

Not more than two or three specimens of this interesting 
species were observed, but the shell is so characteristic and 
its aspect so different from that of Q. sgmmetrica, that it is 
impossible to confuse them. The plates composing the shell (or 
test) were comparatively regular in outline and arrangement, 
being approximately square and more or less arranged in oblique 
series. It agrees very well with Archer’s description in being 
“ smaller than Q. sgmmetrica, quite without any neck, the ‘mouth ’ 
being where a small chord seems, as it were, cut off the globular, 
or perhaps somewdiat compressed test, nor are there any ‘ lips ’ 
nor even any evident thickened margin.” Archer states that the 
plates composing the test are arranged in longitudinal roivs, but 
in the few specimens observed the rows of plates were slightly 
oblique. He also says : “ mouth subcircular in outline,” whereas 
the mouth of the Yorkshire specimens was almost narrowly 
elliptical- This fact is immaterial, however, if the usual allow- 
ance be made for the variation which is so striking a feature of 
the testaceous Ehizopods. The specimens observed were un- 
doubtedly identical with and, moreover, they also 

agreed with Cash’s description in possessing an elliptical mouth 
and obliquely disposed plates. But as I am firmly convinced 
that :Q. monenm is the same species of Ehizopod as that named 
■ 'Q.' irregularis .hj Archer nineteen '■ years .previously,, the Tatter 
name' takes, precedence. ■ 
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G-en. Hyalosphe2?ta, Stein. 

36. Hyalosphenfa cyneata, Stein, Sitzungsl. lolim. Alcad. 
Wiss. 1857 ; Leidy, FresJm. Bhiz. N. Amer. 1879, p. 129, t. ix. 
ff. 1~10. — H. lata, Schulze, in Ai^chiv fur mihr, Anat. 1875, xi. 
p. 335, t. sviii. 15-18 ; Archer, in Qu. Jour. Micr. Sci. 1877, 

p. 110. 

Cocket Moss, near Giggleswick, W. Yorkshire. Large speci- 
mens with a relativelj broad mouth to the shell. Length of 
shell 7o y; breadth of shell 60 y ; breadth of mouth 31 y. 

Eiver Ballandeny near its entrance into Lough Neagh, Ireland, 
Small specimens with a faint indication of a neck to the shell, 
the mouth of which is relatively small. Numbers of specimens 
were examined in a very active state, and each possessed two 
contractile vacuoles. The nucleus in these Irish specimens was 
comparatively small. Length of shell 56-62 y ; breadth 40-44 y ; 
breadth of mouth 13-14 y ; thickness 16 y. (PL 29. figs. 21, 22.) 

37. IIyalosphenia elegans, Leidy, FresJm. Bliiz, IF. Amer* 
1879, p. 140, t. XX. ff. 19 - 29 . — Lifflugia (Catharia) elegans, 
Leidy, in Broc. Acad. Nat. ScL Philad. 1874, p. 156. 

This species I have only observed among Sphagnum at Docket 
Moss, near Giggleswick, W. Yorkshire. 

Leetoghlamys, gen. n. 

Shell ovoid, slightly oblique, consisting of a thin, transparent, 
structureless, chitinoid membrane ; narrower or ventral end of 
shell slightly produced and minutely expanded, terminating in a 
mouth which is often placed a little obliquely ; vertical view of 
shell circular ; mouth circular. Protoplasmic body completely 
filling the shell ,* nucleus very large and situated dorsally. With 
a single, short pseudopodium, broadly expanded and sometimes 
cordate. Yacuoles entirely absent. 

38. Leptocteamys axipuelacea, sp. unica. (PL 29. figs.' 23- 

26 .) 

Small; body composed of finely grannlar protoplasm', con- 
taining a large . punctate nucleus at the pole , away from the 
mouth ; both^ green ■ and brown food-particles present in the 
body-protoplasm. With' a .single ' pseudopodium (sometimes 
a faint indication of two), well differentiated into a lobe of dull 

23 ^' ' 
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grey endoplasm enveloped in a larger mass of clear traosparent 
ectoplasm. 

Length of shell 4S--55 fx ; diameter of shell 36-40 ^ ; diameter 
of mouth 15-17 ju. 

This interestiog Eliizopod was abundant among various Algce 
and Isoetes, in the shallow water at the margins of Llyn-y-cwm- 
ffynoUj Glj^der Tawr, W. Wales. 

The structureless shell at first reminds one of Ryalosplie^iia^ 
but, apart from the entirely different nature of the animal, the 
shell is at once distinguished from shells of that genus by its 
circular cross-section and circular mouth. It is a thin, trans- 
parent, chitinoid shell, generally somewhat obliquely ovoidal 
(or ellipsoidal), and possesses a slightly expanded, minutely bell- 
shaped mouth at tlie narrower or ventral pole. The shell is 
quite firm and rigid, and the body-protoplasm of the animal 
completely fills it, fitting closely to the inner surface. 

The nucleus, which, as compared with that of other lobose 
Rhizopods, is exceedingly large, is situated towards the extreme 
dorsal pole of the shell, and exhibits a finely punctate appearance. 
The body-protoplasm is of a dull grey colour, and is filled with 
granules of variahle magnitude, more especially in the region 
immediately ventral to the nucleus. Various food-particles in 
different stages of digestion are noticeable in almost every 
individual, the animals feeding largely on unicellular Palmellacese. 
The method of feeding is quite normal. 

One of the most remarkable features of Leptoclilamys is the 
extraordinary pseudopodium. On the protrusion of the pseudo- 
podium the animal first exudes from the mouth of the shell a 
more or less globular mass of ectoplasm, which is transparent 
and very hyaline in appearance. This is followed by an exuda- 
tion of slightly darker-coloured, homogeneous endoplasm. The 
pseudopodium is quite a large mass, ever changing its shape, 
but never at any time beeoniiDg divided into two pseud opodia. 
At most, it becomes retuse at tlie broad, distal end, and at 
all times there is a well-marked separation into ectoplasm and 
endoplasm. , 

Fo vacuoles (cootraetile or otKerwise) were observed in any of 
the animals, and so far as I could ascertain they were absent. 

The genus is undoubtedly nearest to Gryptodiffiuyia^ Penard 
(in MemySoe. Phys. , et d’Hist. , Fat. G-eneve, tom.,„xxxi. no. 2, 
1890, p. 168, t.vii. £ 95-107), ;but' is readily, distinguished": by 
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the different mouth of the shell, and the nature of the animal 
and its pseudopodia. 


Pam. E IT 0- L Y P H I A' A. 

Gen. EuaiiYPHA, Dvja'rMn. 

39. Euglypha alteolata, JDujardin^ Inf imoires ,1MI ^ p. 252, 
t. ii. ff. 9, 10 ; Sertioig Lesser, in Arcliw fur miJcr* Anat. 
1874, s. SuppL p. 124, t. iii. f. o ; Leidy, ’Fresliw. Mliiz. N, Amer, 
1879, p. 207, t. XXXV. ff. 1 - 18 . — Difflugia areolata, Elirenl. D. 
acanthophora, Ehrenb. Eugiypha tuberculata, Buj. E. lasvis, 
Eerty. E, mininia, Eertxjn 

Generally distributed and often abundant. Very variable in 
the form of the shell and in the plates composing it. The young 
forms were described by Perty as E. Icevis and E, minima. 

Some very large forms were noticed from Puttenham Common, 
Surrey; there were four strong spines in the dorsal region of the 
shell. Length of shell 154 ft ; breadth 80 y. 

It was obtained abundantly at 2700 ft. on Glyder Eawr, 
K Wales. 

40. ' Euglypha CI.LIATA, Leidy, Eresliw. Bliiz, N. Amem 1879, 
p. 214, t. XXXV. ft*. 19, 20; t. xxxvi. ; t. xxxvii. ff. 30, 3i. — Dif- 
flugia ciliata, Ekrenh. Momtsh. Almd- Wise. Berlin, 1848, p. 379. 
Eugiypha eompressa, Carter, in Ami. May. Nat. Mist. 1864, xiii. 
p. 32, t. i. f. 13 ; ScJmlze, in ArcMv fur mikr. Amt. 1875, xi. 
p. 101, t. V. ff. 3, 4. 

Generally distributed, but not so abundant as the preceding 
species. The forms noticed with the largest spines were from 
the New Forest, Hants. It was obtained at 2700 ft. on Glyder 
Eawr, N. Wales, and conjugating examples were observed from 
Moel Siabod, N. Wales. ‘ 

Var. STEIGOSA. — Biffiugia siriyosa, Ehreiib. Eiiylgi)lia strigosa, 
Leidy, in Proe. Acad. Nat. Sci. Philad. 1878, p. 172 ; Penarcl, in 
Mem. Soc. Phys. et d’Hist. Nat. Geneve, tom. xxxi. no. 2, 1890, 
p. 179, t. ix. ff. 58-68. 

I have only occasionally met with the forms with more or less 
diffuse, hairdike spines, which are included iu this variety. 
Bo wness, Westmoreland. ' Bog .'near, Widdale Beck, N. York- 
shire. Eichmond Park, Surrey. Llyn Ogweu, N. Wales» 
Orkney Is. 
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41 . Eijglypiia MUCROJfATA, Leidy^ in Froc. Acad. Nat. 8cL 
Fliilad. 1878, p. 172; Fresliw. BUz. N. Amer. 1879, p. 219, 
t. xxxvii. ff. 11-14. 

A rare species, wliicli I bare only met with amongst Sphagnum 
at Hawkshead, Lancashire. 

One specimen was noticed in which there were two spines, one 
at the extreme apex, and the other some little distance below it. 
Length of shell (without spine) 123 fx ; breadth 60 y. 

42. Efq-ltpha beachiata, Leidy, in Proc. Acad. Nat. Sci. 
Philad, 1878, p. 172 ; PresJm. Bhiz. N, Amer. 1879, p. 200, 
t. xxxvii. ff. 5-10. 

Capel Curig, N. Wales. Small lakes E. of Eecess, W. Ireland. 
Length o£ shell about 120 y . ; breadth about 32 g. 

This is another rare species of the genus, which I have only 
obtained twice, and in both instances from submerged Sphagnum. 
It was described by Leidy from l^ew Jersey. 

Gen. Placocysta, Leidy. 

48. Placocysta spixosa, Leidy., Freshiv. Bhiz. N. Amer. 1879, 
p. 221, t. xxxviii.— Engiypha spinosa, Carter.^ in Ami. Mag. Nat. 
Hisit 1865, XV. p. 290, t. xii. f. 13; Archer, in Qu. Jotcr. Micr. 
fe'.1872, xii. p. 90. 

Somewhat rare. Length of shell 120-1 27 g ; breadth 96-100 g ; 
breadth of mouth 50-54 y ; thickness about 38 g. 

Scarce in a bog near Bowness, Westmoreland. Hawkshead, 
Lancashire. Llyn Llydaw, Snowdon, N. Wales : dead shells not 
uiiGommon, but no living animals seen. It is recorded as occur- 
ring ill N. Wales in Qu. Jour. Micr. Sci. 1876, xvi. p. 237, but 
described as “ very rare indeed.^^ 

The form of the shell and the wide mouth with perfectly smooth 
edges are characters sufficient to distinguish this genus from 
Muglfplm. 

Gen. Sphekobeeia, Schlumberger. 

44. SpHEXODEBiA LEXTA, ScMmiiUrge^', in Ann. Sci. Nat, 1845, 
Leidy, Preshw.. Bhiz. N. Amer. 1879, p. 229, t. xxxiv. 
ff. 25-4L— Engiypha globosa, Garter, in Ann. Mag. Nat. " Mist. 
1865, XV. p. 290, t. xii. f. 14 ; Mertwig ^ Lesser, in Archiv fur 
',milsr.:Anai. 1874, x.' Suppl. p.. 129, t. hi. f. 7.8/'" 

: Generally: distributed throughout the 'British Islands* The 
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largest forms observed were from Wrjnose, Laacasliire. Length 
of shell 65 fi ; diameter of shell 54 j 

Var. rissiEOSTEA. — S^hemderia Jissirosiris, Penard, in Mem, 
Soc. Php. et d’Hist. i^vat. Geneve, tom. xxxi. no. 2, 1890, p. 184, 
t, X. ff. 30-40. 

Body of shell elliptic-ovoid; plates near the fundus round, hut 
larger and elliptical towards the mouth. Length of sheE 46 ; 

breadth 23 /x ; diameter of mouth 13*5 fi. Lljn Bochlwyd, 
'N* Wales. Orkney Is. 

The only difference between this form and typical Spliemderia 
lenta is the presence of the larger, elliptical plates near the mouth, 
and this is insufficient as a specific distinction. 

The genus Splienodaria is not recognized by Blochmann (Die 
inikr. Tbierwelt des Siisswass., I. Protozoa, Hamburg, 1895, p. IS), 
who merges it with the genus Muglyplia^ Personally, I think 
the narrow chitinous mouth, which is quite devoid of the plates 
of which the remainder of the shell is composed, is a vexy good 
generic character, and one which at once distinguishes SpJieno- 
deria from Euglypha. 

Gen. AssuLiTfA, Ehrenh. 

45. Assulixa semiototm, Ehrenl. . 1871 ; Leidg^ Ereslm. 
Mhis. N'.Amer, 1879, p. 225, t. xxxvii. ff. 15-27. — Difflugia semi- 
nulum, Ehrenh. Momt$h. AJcad, Wiss* 1848, p. 379. Eugljpha 
brunnea, Leidg, 1874. E. tmctSiy Archer^ 1875. 

General amongst Sphagnum and on wet rocks. Up to 3500 ft. 
on Lochnagar, Scotland. Orkney Is. 

Gen. Tebstema, Bujardm* 

46. Teiivema efcheuys, Leidg , in Eroe. Acad, Wat Set EJulad, 
1878, p. 172 ; Ereslm, MMz. W, Amer, 1879, p. 227, t. xxxix. — •' 
Difflugia enclieijs, Ehrenh Inf us, 1838, p. 132, t. ix. f. 4. Arcella 
liyalina, Ehrenh, Trinema acinus, Dujardin, Infusoires^ 1841, 
p. 249, t. iv. f. 1. Trinema eomplanatum, Eemrd. T. lineare, 
Eenard, 

Probably the commonest and most widely distributed of 
testaceous Ehizopods, occurring abundantly in all kinds of damp 
and wet situations. The largest' forms noticed were from 
Mickle Pell, H. Yorkshire, and it was observed up to, 2700 ft. 
on Glyder Eawr, 17. Wales. 
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Greii. CyPHOBEEiA, Schlmnherger. 

47. Ctphobeeta ampulla, Leich/, hi F'roc* Acad. Nat. Bci, 
Flilad. 1878, p. 173; Freshio, EMz, N. Amer. 1879, p. 202, 
t. xxsiv. ff. 1-16. — Bifflugia ampulla, Wirenh. 1840 ; AbliandL 
Ahad. Wiss. 1871, t. iii. f. 11. Cyplioderia margaritacea, Schlum- 
lerger. in Ann. Bei. Nat. 1845, iii. p. 255 ; Hertwig ^ Lesser, in 
Arcliwfiir miJcr. Anat. 1874, x. Suppi. p. 132. Bagiypba curvata, 
Ferfy. B. margaritacea, Wallicli. Cjphoderia margaritacea, 
var. major, Fenard. 

General and abundant. The largest specimens observed were 
equal in size to those described by Penard as var. major, and 
were obtained from Stavely Bam, near Kiiaresborough, W. York- 
shire. Length up to 165 /x; breadth 66 g. It was obtained at 
over 3000 fr. elevation on Snowdon, IST. Wales. 

The form with the prominent mamillate process at the fundus 
was noticed from Wicken Fen, Cambs., and from Lough Neagh, 
Ireland. 

From Llyn Idwal, N. Wales, many active animals were noticed 
in which the body-protoplasm had retreated from the thick end 
of the shell, leaving a large space, but no strands of protoplasm 
stretched across this space from the body-protoplasm to the 
shell as in Arcellas and HyalospJienias. 

From Bowness, Westmoreland, numerous small specimens 
w^ere observed with an apparently homogeneous, deep-brown shell, 
which was asperulate on its outer surface. The neck was also 
more pronounced and bent than in any other specimens I have 
seen. Length of shell Sl-87 /x ; breadth 28-31 g. 

Fam. Geomiina. 

Gen. PsEunoniPELUGiA, Bclilumherger. 

48. PsEunoniEFLUGiA GEACXLis, Schlumherger, m Ann. Bci. 
Nat. 1845, iii. p. 254; Leidy, Freshw. Bliiz. N. Amer. 1879, 
p. 198, t. xxxiii. ff. 18-28.— Plenrop>hrys splia3rica, Clap, et Zachn. 
1859. Pleurophrys ? ampbitreinatoides, Archer. 

Somewhat scarce and liable to be overlooked. 

Capel Curig, N. Wales, amongst Bphagmmi. . Also near the 
outlet of Llyn Bochlwjd, N.. Wales.' 

Gen. PAMraAGXTS, 

,49. Pamjphagus hxalinus, Leidy , Freshiu. Bhiz^ N. -Amer. 
1879, ,'p. 194, t. ixxiii,. 13 - 17 .— Arcella ? hyaIina, ' :-BAfi?nZ>. 
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1838. G-romia iiyalina, Echlumherger^ 1845. Lecyfcliium bya- 
linums Hertwig Lesser^ in Arcliiv fur mihr. Anat. 1874. x. 
Suppl p. 177, t. iii. f. 8. 

l^ot uncomiiioii in ponds and lakes. Observed most abun- 
clantly from ponds, Cirencester, Gloucestershire, among I^otamo- 
getons. Also abunciant among Isoetes, Llyn Idwal, N. Wales. 
Biam. 32-38 g. 

50. Pamphagus cfrtus, Leidg, L c. p.l96, t. xxxiii. ft. 11, 12. 

The specimens were obtained from amongst mosses on wet 

rocks at over 3000 ft. elevation on Snowdon, I^. Wales. They 
agreed Terj well with the animals described by Leidy, but were 
somewhat larger. Length. 59-76^; greatest breadth 32-*36 p. 
(PL 29. fig. 27.) 

Ihe Tertieal aspect of the animal was circular, and the psendo- 
podin, which were much branched, exhibited somewhat active 
movements. The animals were all feeding upon a small species 
of Witzsahia, individuals being observed in which the whole body, 
inside the thin, hyaline shell, was packed with the valves of this 
Diatom. 

Gen. Gbomia, Bujardln* 

51. Gromia stagxalis, sp. n. (PI. 29. fig. 28.) 

Body small, perfectly spherical, usually green in colour* 
Shell chifcinoid, spherical, colourless or straw-coloured, very thin 
and transparent, smooth on its external surface. Mouth small, 
not readily visible. A large amount of protoplasm is exuded 
from the mouth, flowing all over the exterior of the shell, and 
giving rise to numerous, divergent and anastomosing pseudopodia. 
]?7iieieus small, often not visible, situated in the region away from 
the mouth. 

Diameter of body 28-32 g. 

Among Lemna minor in stagnant ditches, near Brigg, Lincoln- 
shire. ' 

This beautiful Ehizopod occurred in abundance in the sediment 
collected by washing and squeezing Lemna minor and- a few 
species of filamentous algse. The only other freshwater species 
of Gromia we G, Jluviatilis, Dujardin (in Ann. Sci. IfaL.ser. 2, 
tom. viii., Zool. pp. 310-313), and G. ierricola^ Leidy (in Proc. 
Acad. Nat. 8ci. PMIad- 1874, p. 88; Ereshw. ' Ehiz. N. Amer» 
1879, p. 277, t. xlvii. & 1-4). , Prom both of these, species 
G. stagnalis is , readily distinguished hy its small size, . green 
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colour, aud laabit. Ci. jhimaiilh, Buj., was found among Potamo- 
geton in tbe R. Seine, and has an oval shell of much larger size. 

terricola, Leidy, occurs on the ground amongst moist mosses, 
and. is also a iiiiicli larger animal. 

A species found amongst Qeratojgliyllimi and other water- 
plants, and described as G, gramdata by Schulze (in Archiv fiir 
iiiikr. Anat. 1875, xi. p. 117, t. vi. ff. 5, 6), appears to me to be 
hardlv distinguishable from G. fluDiatilu^ Buj. 

The green colour of G, stag 7 talis is due to the presence of more 
or less diffuse chlorophyll in the protoplasm of the hocly. This 
has most likely been acquired by the animal whilsfc feeding on 
the numerous small green algse with which it was associated. 
The protoplasm, which is poured out from the month of the 
shell in quantity, has a dull and somewhat translucent appear- 
ance, and exhibits no visible granulation, l^or is a continuous 
streaming movement to be observed in the pseudopodia, the 
general movements of which are very slow. 

Fam. AMPHiSTOMiNi^. 

Gen. Biplobhrys, Barher. 

52. Bipxophbys Aboherix, Barher^ in Qu. Jour, Micr, Sci, 
1868, p. 123; Sertwig Lesser^ in Archiv fiir mile r, Anat, 
1874, X. Suppl. p. 139, t. hi. f, 9. 

In stagnant ditches, near Brigg, Lincolnshire. In bog- pools, 
Thurslej Common, Surrey. Lough Gatny, Co. Bonegai, Ireland. 

All the specimens observed were small in size, and without 
exception w^ere solitary individuals. Th e average diam eter of th e 
body was 14 g. 

Gen. Amphitrema, 

53. Amphitrema “WBiaHTiANiJM, Archer^ in Qu* Jbnr, Micr, 
EcL 1867, vii. p. 4; 1870, x. p. 122, t. xx. ff. 4, 5. 

This is evidently a rare species of Rhkopod. I have only 
obtained it once, from Llyn Llydaw, Snowdon, IN'. Wales. Length 
of shell 60 g ; diameter of shell 36 g. 

Some shells of an amphistomous Ehizopod were observed from 
nearEecess, W. Ireland, which probably pertained to this genus. 
The shells were chitinoid, yellow in colour, and each aperture was 
^situated on a slight protuberance. ISTo living animals of this 
form were,, observed. 
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Order VAMPYRELLIBA. - 

Gen. Vampteella, QlenlcoumJcL 

54. Vampteella lapeeitia, Leidtj^ Freslm. N, Amer. 

1879, p. 253, t. xlv. ff. 10-16. — Amceba lateritia, Freseniiis'^ 
1S56-8. Vanipyrella SpirogyraB, Clenlc, in Arcliiv filr mihr* 
Anat. i. 1865, p. 218, tt. xii-xiii. ff. 44-56 ,* Sertwig 4' Lesser^ in 
Arcliivfur mihr. Anat, 1874, x. SuppL p. 61, t. ii. f. 2. 

Near Brigg, LincolnsMre. Diameter of animal without 
pseiidopodia 23-32 g j diameter inelusiye of long psendopodia 
67-77 (PL 29. figs. 29-31.) 

The Heiiozoon-like form was abundant in a ditch amongst 
Lemna minor. The body of the animal was rarely globular, 
generally being ellipsoidal or even oblong. Outside the bright 
red, pigmented mass was a zone of clear protoplasm from which 
radiated a number of delicate pseudopodia of considerable length. 
Between the bases of these delicate pseudopodia the clear zone 
also gave origin to a number of much shorter, thicker pseudo- 
podia, which, although only capable of comparatively slow move- 
ments, were extended or retracted more quickly than the elongate, 
delicate, protoplasmic filaments. 

I was sufficiently fortunate to observe several of these animals 
feeding on the cell-contents of a species of Moiigeoiia, They 
have frequently been described as feeding on Spirogyra^ hut I 
know of no recorded instance of a species of this genus attacking 
a filament of Mongeotia, The animal attached itself firmly to 
the lateral margin of one of the cells of the filament, and in a 
very short time the long, delicate pseudopodia were retracted. 
At the same time the clear, outer, protoplasmic zone was con- 
tinually putting forth and retracting shorter and stouter pseudo- 
podia. That portion of the animal which originally attached 
itself to the cell mrg soon had perforated it, a portion of the 
animal protoplasm passing into the cell and causing a violent, 
dancing movement" of' the ' granules of the vegetable protoplasm. 
Whilst this was happening the chromatophore of the Mougeofia- 
cell was; observed to be disintegrating at a P'Oint iinine'diately 
opposite the place of attachment of -the animal.' I watched this 
destruction go on for about two hours ; it .was a'eco,nipanied 
by, much violent movement on' the part of the small granules of' 
the protoplasm, but during that time' only, a portion of the 
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ehromatopliore and surroundiag protoplasm oi the vegetable t?ell 
had been absorbed by the Vampyrella. 

It luas been stated by some authors that Vampyrelh does not 
perforate the cells of SpiTogyTa and other filamentous algsB on 
which it feeds, but attacks them and devours their contents by 
breaking the filaments at the joints. It is possible that it does 
so sometimes, but Cienbowski’s original observation ot the per- 
foration of the cells of Spirogyra by this animal is, however, 
amply confirmed by the attacks I observed V. lateritui to make 
on the cells of Moiujeoiia^ a plant which, breaks at tlie junction 
of the ceils much more readily than Spirogyra, 

55. Yampybel'la PEDATA, Kleins MocJmamij IJie mikro^. 
Thierwelt des Sussioass.^ I. JProtozoa, Ilcmhurg^ 1805, p. 22. — 
Hyalodiscus rubieundus, Herf ivig ^ Lesser^ in AreJdv filr mihr. 
Anat. 1874, x. Suppl. p. 49, t. ii. f. 5. Plakopus ruber, id JA 
Salmhe^ in Arcliiv f ur mikr. Anat. 1875, xi. p. 348, t. xix. 
ff. 0-16. 

In the lakes at Oapel Curig, and in Llyn-y-cwiii-ffynoUj 
N, Wales. Diameter of encysted stage 53-67 \x. 

The animals observed were subspherical or ovoidal in form, 
with the endoplasm filled with small granules of a bright red 
colour. Tliey had previously been gorging themselves with food, 
as they were filled with large numbers of small Desmids, tlie 
contents of which had also become of the same red colour, 
I was at first inclined to regard them as forms of Myahdmm 
ruMetendus^ but I think there is no doubt that the fonii described 
and figured by Hertwig & Lesser is merely a stage of VampyreUa 
pedata. The red colour of the Welsh examplcH was identical 
with the red colour observed in VampyreUa later ilia. 

Class HELIOZOA. 

Order APHEOTHOIACA. 

Gen. AcOTOPHBys, 

: 56. Actinophrts Sol,' Uhrenh. in AMmud. " Akad. Wm. 
Berlm, 1830,' pp. 42,ete. t. ii. f..4; Infm. 1838, p. 303, t. xxxi. 
tfi; WaUich, in Ann. Mag. Nat. Rut. 1863, xi. p. 446, t. x. f. 4 ; 
Lddy.Freslm. MUz. N. Amer. W% -p. '235,, tpxl--Tricho'aa Sol, 
Actmopbrys difformis/j^^ 
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General and abundant in still waters. 

From Lljn Teyro, N. Wales, several forms were noticed of a 
deep reddisli-browii colour and wbicF possessed ratber fewer 
pseudopodia. It is quite possible tbej belonged to some other 
species of Ebizopod, but they were associated with normal forms 
of A, Sol. Biaineter 26-27 /x. 

Forma picta. — Aeti?ioj?/ir^s ^icta^ Feidj, 1. c, 1879, p. 
t. xlvi. f. d. 

Kear Brigg, Lincolnshire. Variable in size, tlie smallest forms 
having a diameter of only 31 fx. Leidy’s species A. picta seems 
to me to be merely a form of A. Sol containing a considerabio 
amount of more or less difesed cldorophyll granules. Tiie 
general structure of the body, especially in the foamy appear- 
ance of the protoplasm and the nature of tlie pseudopodia, is in 
both cases identical. 

57- Actikophets sijbalpina, sp. n. (PL 30. fig. 86.) 

Body subspherical, colourless, consisting of semitransparent, 
finely granulated protoplasm from which foamy yesicles are 
entirely absent. Nucleus single, large, finely granulated, gene- 
rally prominent. Contractile racuole single, prominently situated 
at one edge. Pseudopodia very long, straight, rigid, with a 
delicate central axis, twice or three times longer than the diameter 
of the body, very robust and gradually attenuated to a fine apex ; 
containing namejotis granules, but with perfectly smooth edges. 

Diameter of body 42-61 length of pseudopodia 60-125 fi. 

Associated with Fami^hagm ciirvus amongst wet moss on 
dripping rocks, Snowdon, N. Wales, at 8000 ft. elevatioii- 

This fine Heliozodo appears to he quite distinct from any form 
otAGtinopliryB Sol I have yet come across. The which is 
relatively small, has' a totally different structure from that of 
A. Sol^'the finely granular protoplasm being absolutely' devoid 
of the fo-nn-like vesicles which are eharaeteristic of the ■ latter 
species, T\xq pseudo-podia are also of, a different' type, being, 
relatively longer and stouter, and distinctly though gradually 
attenuated to a very fine point ;■ they po.ssess .smooth edges, but 
.contain numerous scattered' groups of minute granules. Eunoiiig 
up the middle of each pseudopodiura is a delicate thread-like axis 
which can frequently be traced down into the body of the animal. 
The mwhuSj wliicl) in A. Sol is usually difficult of observation, is 
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in A. suhalpmci quite a prominent feature. It is subsplierical, 
situated more or less in tlie centre of tlie body, and exhibits a 
delicately dotted appearance, probably due to numerous fine 

granules. 

The contrmtile vaeuoh is relatively large and is situated at one 
side of the body. It commonly projects somewhat from the 
outer surface of the body, and but for this protuberance the 
animal presents an even edge all round. 

The habitat of A. suhalpina is somewhat remarkable, the 
aniirials occurring amongst mosses orj the vertical face of dripping 
rocks, and also at a considerahie elevation above sea-level. I have 
never yet found A, Sol except in still water. 

The dull! bbelI-1 ike form of the animal (which I figure to 
illustrate the species — PL 30. fig. 36) might be considered merely 
as a case of fission, or as one stage in the conjugation of a pair 
of individuals. "Wlien found it was in the stage figured. It was 
watched for some hours, and it ultimately separated into two 
individuals; but, as these individuals w'ere normal and did not 
undergo any f urther changes soTong as they were under observa- 
tion, I am inclined to regard it merely as ordinary fission. 

G-en. AcTiNOSpn-EEiUM, Stem> 

5'8. Actinosph^rium: Eichhoenii, Stein, Sitzungsb» Wm, 
Akmh Wlss.. 1857, p. 41 Heriwig Lesser, in Arcliiv fur 
inihn Anat. 1874, x. SuppL p. 176, t. v. f. 1 ; Leidg, FresJiio. 
Miiz. AT Amer, 1879, p. 259, t. xli. — Actinophrys Eichhornii, 
1S4:0. 

Widely distributed in still water, but not so abundant as 

Actimphnjs Sol, 

Order CHLAMYDOPHOEA. 

Gen. Heliophbts, Greeff, 

59, Hebiophbts VAii'LUiS, — Heterophrys varians, 

ifi ArcMv far mih\ AnaL 1874, x. p. 386, t. xxvi. ff. 2-1), 
Heliophrjs variabilis, Oreeff, ibid. 1875, xi. p, 28, ff. 20-23.; 

In 'ditches, near Brigg, 'Lincolnshire. , Diameter of body", 25 ■p. 

There can be little doubt' that’ .Schulze,, 
and Meliophrys. mriaMlis are forms 'of the' same, 'amma.l.: The, 
general body of the animal; has in. each ease the. same structure. 
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and in each it- is enveloped in a thick coat of apparently mucous 
material. This external envelope is very delicate, and in the 
specimens I observed was only rendered visible by small bacteria 
which adhered to its outer surface. The pseudopodia in the 
animals described by Schulze and G-reeff are of the same type, 
and, moreover, this type is somewhat peculiar. Some, but not 
all, of the pseudopodia are branched, and to my mind this not 
only indicates a close affinity between the above-mentioned 
Heliozoa, but is quite sufficient to separate Greeff’s Heliophrys 
from Archer's Heterophrys, 

The specimens observed from Lincolnshire possessed one 
nucleus, and tliis was in a somewhat exceutric position. No 
contractile vacuoles were observed, but I have no reason to 
believe that they were absent. 

Gen. ITeterophrys, Archer. 

60. Heterophrxs mteiapoda, Archer, in Qii. Jour. Micr. Sci. 
1869, n. s. ix. p. 267, t. xvii. f. 4. 

Llyn-y-ewm-ffynoD, N. Wales. Diameter of body about 27 y. 
The forms observed were somewhat small, but agreed in all 
respects with Archer’s description and figure. 

61. Heterophrys radiata, sp. n. (PL 30. fig, 34.) 

Body small, spherical, dark grey iu colour, protoplasm densely 
filled with granules of variable size. Nucleus single, situated in 
an excentric position. No vacuoles observed. Outer coat of 
gelatinous material quite colourless, almost as thick as the 
diameter of the body, with a finely fimbriated outer surfime. 
Pseudopodia numerous, long and delicate, with nunieroiis 
scattered granules along their length. 

Diameter of body 21 with outer coat 53 p; length of 
pseudopodia about 43 p. 

Epping Forest, Essex, in ponds. 

This species of Meteroplirys nearest the one described by 
Hertwig and Lesser (m Archiv fiir mikr. Anat. 1874, x. 8appL 
p. 215, t. V. f. 3) as AT. spinifera ; but it is distinguished from the 
latter by the larger body and the much less fimbriated outer 
covering. The pseudopodia are also much more numerous, and 
in proportion to the size of the body are considerably shorter. 

h rom B.. myriapoda, Archer, it is distinguished by its smaller 
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size, its more copioiis outer coat, and bj its longer and more 
slender pseiidopodia. 

This pretty little animal was obtained in washings of Myrio- 
■^liylluwi from some large ponds in Epping Eorest. iN’one of the 
iiidiTiclnals observed possessed any green colour, and I was unable 
to detect the presence of any Tacuoles. The outer zone which 
envelops the body is very wide, perfectly colourless, and its 
outer surface ei:bibits an exceedingly delicate fimbriation, much 
more delicate than the fringing of the corresponding structure 
ill IT, spinifera or S, myriapoda* The pseudopodia are delicate 
strands of protoplasm, with numbers of relatively large granules 
scattered at intervals along their length. 

The extraordinary fimbriated (or ‘ spinous ’) outer coat of 
Favesiij Garbini (in Zoolog. Anzeig. xxi. no. 575, 1898, 
p. 66S, cum fig. 2), is alone a sufficient distinction between it and 
IT. f^adlata, 

Gen. SpHJESASTnuM, Grreeff. 

62. SpHiEnxsTEUM Eockei, Archer^ in Qu. Jour, Micr. Sci, 
xvi. 1876, p. 858.— Heterophrys Eockei, Archer^ L e, ix. 1869, 
p. 267. Spliamastrum conglobatum, G-reeff,, in Arclihfilr mihr. 
Amt, 1875, xi. p. 29, t. ii.ff. 21-26. 

Llyn Tevrn, N. Wah'S, among Bpliagmm cuspidatum. 

All the animals observed were solitary and some of them of 
small size, but otherwise they were exactly like Archer’s descrip- 
tion. and figure, 

Gen. Lithocolla, F. E, Schulze, 

68. Lithocoxla globosa, F. E, Schulze^ in ArcMv f ur mikr, 
Anat, 1874, x. p. 8.89, t. xxvi. ff. 6-10 ,* Schaudm?}, ‘ Ileliozoa ’ in 
Eas Tkrreicli, Berlin^ 1896, p. 14. 

Diameter of body 28 p ; length of pseudopodia about 81 p, 

■ el Cling, 'E.ANA qe, 

'The pi-’eudcpodia were granulated, and the investing sand- 
graias of the bodj-protopias.m were small and compact. I can see 
no difierence between this animal and Eltjsorhank cincta, Greeff 
(1878), except' in the ''granulation of the pseudopoclia. Perhaps 
the 'two are identi'Cal, and,,if 'so? Greeff’s name' will take pre- 
cedence. .This' Heliozodn' .was. described originally .from the' 
Baltic, Sea, and' has also,, been recorded from iVesh waters ' 'in 
Germ'a.iiT. ' ■ , 
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Order CHALAEOTHOEACA« 

Geu. PoMPHOLYXOPHRYs, Arclier. 

64. PoMPHOLYXOPHEYS puxiCEA, ArcJier, Ml Qu. Joti'T. Mier, 
8ci. k. 1869, p. 386, t. xvi. £. 45 x. 1870, p. 105, t. xvi. f. 4.-— 
Hyalolampe fenestrata, Greeff^ in Arcldv fur mihr, Anat. 1869,. v, 
p. 501, t. xxvi. f. 37 ; ILertwig Lesser^ L e. 1874, x. SappL 

p. 221. 

"Wiclien Pen, Cambridge ; abundant among OJiam Mspidci and 
Utrieularia vulgaris, in peaty pools and ditches. Diameter of 
body about 44 g. Pseudopodia few, radiating, and without 
granules. All the animals exhibited a rather quieh gliding 
motion through the water. The body-protoplasm contained a 
peculiar red pigment and sometimes a small amount of eliloro- 
phyll, the latter perhaps obtained in the food. The globules 
of the enveloping skeleton were from 2-3*8 p, in diameter. 

Hampsfell, Lancashire ; scarce among Myriopligllim in pools. 
The examples were inactire and possessed few pseudopodia. 
Several large vacuoles were observed in one individual. The 
siliceous globules were 3*2-4 p in diameter. 

N. Wales: — Among Sphagnum in a pool near Llyn Teyrn, 
Snow^don; Moel Siabod; Oapel Curig; Glyder Each, abundant 
in pools at 2200 ft. 

Gen. Ehaphibiopheys, ArcJie7% 

65. Ehaphibiopheys paylida, F, E, Sclmlze, in AreJuv fur 
mik}\ Anat 1874, x. p. 377, t. xxvi.f. 1. 

Small forms with zoochlorellids ; diameter of body about 
42 p, 

Llyn Idwal, S'. Wales, among Isoeies. (PL 30. fig. 35.) 

Although the form s noticed from 17. W ales possess chlorophyll- 
bodies, I think they should be referred rather to M. pallida, 
Schulze, than to B, viridis, Archer. All the examples seen were 
solitary, ' and they possessed several contractile vacuoles, two 
characters which distinguish the former' species from the latter. 
Aloreover, the outer coat was colourless and the pseudopodia 
were ornamented with granules as in B> pallida, Schulze, in his 
description of B. pallida, mentions some larger, pale, shining 
corpuscles in the body-protoplasm, corresponding in size and 

' YIKX. JOTJEH". — ZOOYOGT, VOL. XXVIII. ^ 24' 
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position to tlie cliIoropLjll-bodies ot B, viricUs. The cliloroplijll- 
"boclies wliicii I obserTcd (zooclilorBllicls ?} "were numerous, but 
confined towards the- periphery of the bodju I think that the 
Welsh examples are best described as forms of E.mUida, Schulze, 
contaiiiio g chlorophyll-bodies. 

G-en. Aca]S'thoctstis, Carier. 

66 . Acais’thoctstis chjetophora, Leidy. Breslvw. Bhzz. Ah 
Amei\ 1879, p. 264, t. xliii. 1-6.— Trichoda chastophora, 

Schrink^ 1S03. Actinophrys wiridis, BJirenh. 1S3B ; Infus. 1838, 
p, 304, t. xixi. £. vii. Acanthocystis turfacea, Garter^ in Ann, 
Iliiy, Nat, llid^ 1864, xiii. p. 36, t. ii. f. 25 ; Kertwig cf* Lesser, 
in AreJilv fiir onihr, AnaL 1S74, x. Suppl. p. 204. A. viridis, 
Greeff, in Arcliiv fur miJcr. A^iat* 1869, v. p. 4SI3 t. xxxi. 
fi*. 8-17. A. paUicla, Greeff, I e, p. 489, t. xxvii. f. 19. 

A somewhat unco mmon species, of which the two most in- 
teresting forms obseiTed were the following - 

Prom Terrington, 17. Yorkshire. A colourless form, with the 
smaller spines rather more numerous than the larger ones. 

■ Diameter of body 74 /.i ; length of large spines 40-44 g ; length 
of . small , spin es 16-19 /i. 

From Barnes Common, Surrey. A specimen containing 
iimiierous oxal chlorophyll-bodies and with the outer proto- 
plasmic envelope of a browm colour. Only the delicate spines 
were observed and these were much longer than usuaL Diameter 
of body 67-76 g 5 length of spines 38-54 p* 

67. Ag^ixthocistis paludosa, sp. n. (BL SO. figs. 32, 33.) 

Body spherical, consisting of finely granular protoplasm, often 
colourless, hut 'sometimes bright green from the presence of 
numerous eHoroph}dl corpuscles of variable size. N ucleiis central 
or siihcentral, rarely visible in the living aniuiaL Outer surface of 
the' body firm, sometimes of a pale yellow, colour, beset with very 
.numerous, short siliceous spines. Spines delicate, simple, ixme- 
gukrly radiating, and .with pin-head-Iike bases. Pseudopodia 
coinparativelj scanty, long and extremely delicate, beset along, 
their length with numerous fine granules. 

.'Diam'eter of .body without spines 43-49/4,5 length of spines 

5 * 3-8 p . . 

: Inh ponds and ditches, ■ Sheep’s- .Green and- Wieken -. Pen, 
-"Ca-mhxidg-esMre; Hear Shelf and near Ilkley,,W. ' Yorkshire. ' 

/This animal -is undoubtedly .-, the same . species .as the 
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Acfmtiiocj/stis ? ” mentioned and figured "bj Leidy in Ms 
EMzopods of N. ximer. p. 27Qp t. xliii. fi*. 14-16. It is of the 
same size, the delicate spines are exactly similar, and the in- 
diriduals were colourless or filled with bright green chlorophyll 
corpuscles. I have obtained it from four separate localities, and 
on two occasions it was in quantity ; and as it has also been 
observed from the United States, and the specimens I observed 
showed no appreciable variation, I think it quite worthy to be 
named as a distinct animal. The same Heliozodii is mentioned 
by Scourfield (P. Z. S. 1897, pp. 786-789) as occniTing from 
Spitsbergen. 

To a certain extent it resembles the four following species : — 
Acanthoeystis JJava, Greeff, A* aculeata^ Plertwig & Lesser, 
A, Fertyana^ Archer, and A, sinnifera^ Greeff. A. fdludosa is 
sufficiently distinct to need no differentiation from the first two 
species. From A. Fertyana and A. spinifera it differs wholly in 
the nature of the spines, which are much more niinierons and 
delicate. The pseudopodia ai’e few in number and granular in 
appearance as in A. spmife}*a^ but the outer surface of the body 
to which the spines are attached seems to he very miieli firmer. 
A. yyahidosa also resembles A, erinaceits^ Peiiarcl, 1889 (cfr. 
Schaudinn, ‘ Heliozoa ’ in Das Tierreieh, 1896, p. 19), but is a 
larger species with relatively shorter and more numerous spines. 

In old and dead individuals the spines readily become dis- 
engaged from the firm outer coat, and then each spine is seen to 
be pin-shaped, wdth a capitate base or point of attachment. 

The liviug anima] protrudes a few long delicate pseiidopodia 
which can withstand considerable irritation before being 
retracted. When the pseudopodia are fully out, the animal glides 
slowly through the water. 

' Order DESMOTHORACA. 

Gen. Clatheulixa, CmihowskL 
‘ 68. CxATHBULiiifA ELEUAX'S, CienJc. in Arcliiv fur mihr* Anat. 
1867, iii.'p. 810, t. xviii. ; Leidy ^ Lresliw. M, Ainer. 1879, 
p. 273, t. xliv* . . ' " 

.Eares' among Isoetes mxA numerous, rdgJB, Llyii OgweD, 
FT. Wales. Pool near Windermere, Westmoreland. Also from 
the vicinity of Lough' 17eagh, Co. .Armagh, Ireland, many of 
these specimens were attached in the encysted condition and had 
brown siliceous capsules. 


24 * 
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ON EEITISH EHIZOPOPS AND HEDIOZOA, 


EXPLANATION OF THE PLATES. 

V. = eou tractile vacuol e. 

??.= nucleus. 

Yaciioie. 


Plate 28. 

Fig, 1. CocMio^oditm X520. Active individual. 

2. Arceiia mioerea,Leidj, Xl50. Empty shell. 

3. Ggmmphrgs coMeta^ Oienkowsti. X 520. 

Figs. 4,5. BadifhsjAmnmn radmttm,'^loQl\m X520. 

ChckUopodiim mimttum, sp. n. X 520. Active individuals. 

llj 12. Diffliigia acwminatxu Elirenb., var. elegans^ nob. Fig. 11 is a 
specimen from Wicken Pen, Oambs., vrith living Diatoms attached 
to the outside of the shell; X400. Pig, 12 is from Lljn-y- 
cwni-%non, N. Wales ; ■ X 520. 

IS, 14 Yerv small forms, x520, 

Plate 39. 

Figs. 15, 16. Centropy^k acideata, Steia. A form from Terrington, N. Yorks. ; 
X 110. Pig. 16 is a portion of the shell-membrane ; X830. 

17, 18. Difiugia ghhulo&a^ Bujardin. Very small forms. X520; 

19,20. Archer. x520. 

21, '2i^. Hyahsplmiia C'lmeata, Btdn. x520. 

23-26. Zeptoehkimgs amptcUacea, gen. et sp. n. x 520. 

Fig. 27, Za'mphagus eurims, Leidy. ■ Xo20. 

28, Qromia stagmlis^ sp, n. X 520. 

Figs. 29-31. Tampgrelia lafentia, Leidj^ x520. Pig. 29, individual with 
pseudopodia fully extended. Pig, 30, an example just attacking 
a filament of Mougeoiia. Fig. 31, a third example which has 
perforated a cell of Mougeotm and partially absorbed the cell- 
contents. , . 

Plate 30. 

Acantkocg&tm pahdosa, 's-p,xi, x520. Pig. 32, active individual 
of a bright green colour. Pig. 33 is a colourless individual with 
little protoplasm and a well-marked nucleus. 

Pig.,' . Metemph'gs mdiataf ^,n. ,x520. , 

WP MhapUdioplrgs pdMa^ P. E. Schulze. X520. Individual 
eontaming chlorophyll-bodies. 

, 30 . Aetmophrys subalpim, ’sp. n, X520. ' Individual undergoing 
division, the nucleus having completely divided. 
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Some Points in tlie Morpliology of tlie Palate of the 
Neognatlm, By W. P. PrcEAPT, A*L.S., P.Z.S. 

[Bead 2nd May, 1901.] 

(Plates 31 & 32.) 

Ik a recent memoir on tlie Strutliious birds (Trans. ZooL Soc 
1900, yoL xy.), I dealt at some considerable length with the 
arrangement of the bones of the palate, and instituted some 
comparisons between this arrangement and that preYailing 
amongst the “ Carinatse.” In this same memoir I proposed to 
adopt the characters of the palatal bones as a more convenient 
and more exact distinguishing feature than the characters of the 
sternum, which have done duty ever since their introduction by 
Merrem in 1813. In accordance with the characters of the 
palate, tlie Tinamous are to be divorced from the ‘^Carinatae” 
with which they are generally associated, and placed with the 
Striithious birds. The Strnthious birds and Tinamous constitute 
a group by themselyes — the PalmognathsB ; whilst the remaining 
forms made up a second group — the Heognathse. 

The contention that the Strutliious (Paleeognathine) palate is 
of a more ancient type than the Neognathine is admitted by all. 
The typical Palseognathine palate is that of Drommf>s; and as 
this is to serve as a standard of comparison with the palatal 
bones now to be discussed, we may briefly enumerate its salient 
features. 

The vomer (PL 31. fig. 1) is of great size, flattened dorso- 
ventrally, extending far forwards as a broad, median, grooved 
plate to beyond the middle of the beak; and backwards, to 
terminate in a pair of rami beneath the pterygoids, with which 
they ultimately fuse. The palatines are comparatively short, 
flattened, and slightly twisted hones. They run forwards, 
tapering as they go, to terminate in a slender rod, closely 
approximated ' to the mesial border of the very large maxillo-” 
palatine process: they extend backwards to the level of the 
orbital process of the quadrate. The proximal half of the palatine 
(l?«.) is relatively broad, and Us mesial harder is applied to the 
outer harder of the fused voineTO-pterygoid har. 

To this vomero-pterjgoid bar and its relation to the palatine, 
attention is now specially directed. At the same time, ' it would 
■be' well also to' carefully examine .the form of the "palatines and' 
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tlieir relation one to anotlier, and to tlie maxillo-palatine process, 
in tlie accompanying figures. 

In tlie palate of Rhea (PL 31. fig. '2) tlie vomer is relatively 
smaller tlian in Drommis. It is deeply cleft anteriorly, tliereliy 
exposing tlie parasphenoidal rostrum, wMcIi is concealed in 
Brommis when tlie skull is viewed ventrally, and posteriorly 
it terminates in a pair of broad “ feet ” closely approximated. 
Eartliermorey tke vomer is jieculiar in that it is trough-sliaped, 
tlie parasplienoid being received into the trough. The feet of 
the vomer, if further examined from the ventral aspect of the 
skull, will be found to be partly concealed by the palatines. 
Tims the primitive position of the palatines, which obtains in 
Brommts^ has in Rhea undergone a change. They have moved, 
from their original position outside the vomero-pterygoid bar, 
iotmfds the middle line, and in doing so have come to underlie 
this bar. 

This movement of the palatines inwards, and their connection 
with the distal end of the pterygoid, has played a very important 
part in the evolution of the avian palate. 

We may trace the early stages in this movement of the 
palatines in the skull of the Tinamous. 

The palate of the Tinamous, as I have already pointed out, 
closely resembles that of This close resemblance being 

undeniable, we need only concern ourselves here with the 
differences between the two skulls. The most important of 
these differences for the present connection are concerned with 
the vomer, palatine, and pterygoid. 

The pterygoid, in the Tinamous, appears to be relatively 
longer than in Bhea, This appearance is deceptive, aud is really 
due to the fact that the vomer and palatines have shifted 
considerably forwards, ■ whereby the vomer.' terminates much 
further forward along the parasphenoidal rostrum-— so inucli so, 
that the choanm '(which are' narrow^er than in Rhea) lie almost 
entirely in front of, ' instead of almost- entirely behind the ant- 
orbital plate '(pi*efrontal), terminating immediately beneath the 
bony .style " (laehr jnio-nasai pillar), 'taking the place.' of - the 
maxillary -process ,of the' nasal. In other words, the choanm 
- extend foriivarda 'as far as .the anterior limit of the laclirymo- 
:' .'nasal 'fos.sa. . 

, The -palatines- of the Enamous have become -more rod-shaped. 
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Seea from tlie ventral aspect of the skull, the proximal end of 
eacli, instead of expanding into a broad plate to underlie the 
base of tbe vomer, aaid extending backwards in a spike-shaped 
fashion along the pterygoid to within a short distance of the 
basipterjgoid process, as in BJiea ^ — on the contrary, cross the 
pterygo-Tomerine bar obliquely, as a narrow flattened lamina, 
attached merely by its mesial border. The palatine of the 
Tinamoii, then, is confined to the distal end of the pterygoid, 
instead of extending back to within a short distance of the 
basipterjgoid process as in JBIiea, 

The vomer, as we have already remarked, has shifted relatively 
further forwards ; it also appears to have undergone a slight 
relative reduction in size. 

The most important features in all this are : (1) tbe forward 
shifting of the palatine to the distal end of the pterygoid ; and 
(2) the inward shifting towards the middle line. Compare 
figs. 1-5, pi. 31. But it would be well to pause for a few moments 
to survey briefly one or tw'o other features of the Tinamine 
palate before passing on. 

Compared with that of Bhea, it will be remarked at once that 
in the Tinamous the inaxillo-palatine processes have undergone 
a great reduction, though they are still of considerable size. 
In these processes extend inwards aud backwards, in the 
form of a pair of broad, plate-like, more or less fenestrated 
laminsB. The postero-internal angle of the plate is continued 
backwards in the form of a long and delicate rod, closely 
approximated to the outer border of the palatine, and terminating 
beyond the middle of that bone. The great size of the maxillo- 
palatine process restricts the forward extension of the quadrato- 
j 11 gal fossa to the level of the antorbital plate. 

In the Tinamous the maxillo-palatine processes — though, as w© 
have just remarked, of considerable size — are relatively much 
smaller than in BJiea, The backward extension (the palatine 
process) may be described as having the form of a narrow, 
concavo-convex band tapering to a point, and terminating at 
about the middle of the outer border of the palatine, which it 
supports as in Mliea, The ’ T urthest point of this ' inaxillo- 
palatine process lies immediately behind and below the 
antorbital plate. This reduction of the maxillo-palatine , process 
has extended the length of the quadrato-jugal fossa, which now 
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readies as far forward as the anterior limit of the clioaase, and 
terminates ioiinediately below the level of the anterior limit of 
the lachrymo -nasal fossa. 

The anterior end of the palatine in is widely separated 
from the palatal process of the premaxilla, w^hile in the Tinamoiis 
the anterior end of the palatine just touches the free end of 
the palatal process of this. This connection is brought about, 
partly by the forward shifting of the palatine, and partly 
by the narrowing of the beah, consequent upon the lateral 
reduction of the maxillo-palatine process. 

We are now in a position to summarize the facts herein set 
dowm, and to select therefrom such as directly illustrate the 
transition from the Palseognathine to the Neognathine palate, 
which is the object of this paper. 

The most primitive arrangement of the Avian palatal bones 
is to be found in the skull of Drommi^s, The vomer is here of 
great size, terminating posteriorly in a pair of rami, continued 
directly backwards beneath, and fusing with, the pterygoids. 
Tliepalafmes are connected^ catidad^ tvith the outer horder of this 
mmero-]}te'rpgoid har^ and are loidely separated one from another. 
Anteriorly the palatines are connected solely w the inaxillo- 
palatine processes. 

In Miea the vomer is relatively smaller, and the paired 
extremities are closely approximated, but are continued backwards 
as in Brommus^ beneath the pterygoids. The palatines have 
shifted inw^aids, losing their original connection with the outer 
border of the vomero-pterygoid bar, and, taking up a new position 
beueath this bar, have formed therewith a squamous suture. 
The approximation of the rami of the vomer towards the middle 
line has brought the distal end of the pterygoid into relation 
with the parasphenoidal rostrum. The distal extremity of the 
palatine is far removed from the palatal process of the pre- 
ni axilla, and, is connected wholly with 'the .mesial border of' the 
niaxillo-palatme process. 

In the TiiiamouSj.the vomer is still relatively further reduced, 
,, and' does, not, embrace, the .'parasphenoidal,, rostrum so completely, 
„a8' IB' , The'' relation's between vomer and pterygoid are 
..much' as in Mlwa. , The palatines bound the , feet of „ the vomer, 
externally, and win. be found to he connected with the pterygoidby 
an oblique\and : scarcely perceptible^ suture.. By the reduction in. 
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the size of the maxillo-palatine processes, they begin to come 
ioto contact with the palatal process of the preinaxilla : the one 
touching the other by the tip only. The shifting forward of 
the palatine and vomer is a feature of great importance, as 
thereby an approach is made towards the d^eogoatbine palate. 
The approximation of the palatines to the palatal process of the 
premaxilla is another hleognathine feature. 

Some confusion seems to exist, even now, as to the nature of 
the palate in the Struthions birds. Thus, in so recent and 
authoritative a work as the ‘ Dictionary of Birds ’ (article Sknll) 
the palates of Btruthio, Apteryx^ and the Crypturi are said to be 
^cliizog7iatlious^ whilst the palate of Dtoiucbilb is described as 
Desmog 7iatJmis, Is ow Huxley, w^ho introduced these terms, added 
yet another — D7^ommog7iatJious, for the special purpose of 
expressing the fact that the palate of certain “ Carinate ” birds — 
the Crypturi — was Struthions in type, and could not therefore 
be included amongst his Schizognathous forms. 

The palate of the Palseognathse might be described as Desmo- 
gnathous : but certainly there are no members of this group in 
which it is Schizognathous. It would he better to adopt the 
term Huxley coined for the Crypturi— Droin^ognathous. This 
form of palate is not Desmognathous in the sense in which 
Huxley used this term. 

In the Drommognathous palate the palatines never meet one 
another eaudad, in the middle line, and never overlap the 
palatal process of the premaxilla anteriorly. The pterygoid is 
never segmented, and consequently is never free, but is 
immovably united with the vomer, vomer and palatines, or 
palatines only — as in Struthio. 

We may now pass on to consider the peculiarities of the 
Heognathine palate, and the changes which it undergoes within 
this group. This, indeed, is the avowed purpose of the 
present contribution. At the same time, so far as is possible, 
we shall attempt to show how the Heognatliine has arisen out 
of the older Palasognathine form. 

The Heognathiae form may be briefly characterized as that 
in which the palatines meet one another in the middle line, 
eaudad. If, for working purposes, we confine our description to 
adult skulls, we might define the Neognathiiie skull, in all but 
a few cases to be dealt with presently, as that in which the 
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palatines meet one anotlier in the middle line caudacl, and 
support tlie Yomer between them, whilst the pterygoids join the 
palatines not by suture, but by a true joint. 

The Scliizognatlious skull of any adult Gull or Plover will 
admirably illustrate the differences between the Pal^o- and 
E’eognathffi. The changed form and relations of the palatines 
are here almost diagramaiatically emphasized. Anteriorly, they 
are seen to be quite independent of the maxillo-palatine processes, 
passing helow them, and forwards, to fuse with the palatine 
processes of the premaxillge. Behind, they touch oue another 
and join the long pterygoids bj a joint. On both ventral and 
dorsal aspects strong keels have been developed. The inner 
ventral keels have grown downwards so as to enclose the vomer 
in a deep, cavern-like hollow. The vomer itself is seen, to he 
held in position by the embrace of the mesial dorsal border of 
the palatines. In size it is now relatively greatly reduced, but 
has developed a strong blade-like keel passing backwards into 
a pair of rami attached to the dorsal border of the palatines as 
we have just indicated. The maxillo-palatine processes ai’e not 
unlike those of the Tinamous, being shell-like scrolls of bone. 
They do not, however, extend so far backwards, afford support 
to the palatines, nor embrace the vomer. The pterygoids are 
long, rod-shaped, and articulate with the palatines by a true 
Joint. Basipterygoid processes for the support of the pterygoids, 
caudad, have been dispensed with. 

The pterygoid, in some Lari, is keeled dorsally ; and this keel 
increases in height from before backwards, so that immediately 
behind the ptery go -palatine articulation it has attained a con- 
siderable height, rising to embrace the parasphenoidal rostrum on 
either side. It is possible that modifications in the form of the 
pterygoid, to be discussed presently, may be traceable to the ex- 
cessive development of this terminal portion of the pterygoid keel 

The adult skull in the Neognathse, it has just been remarked, 
difters from , that of the BalcBognathse, amongst other things, in 
that the pterygoid is a free .bone, articulating at. the one end' 
with the quad.rate, at, the other with the palatine. 

. This, being .po,.' it follows that the relations .between, the' vomer 

^ ,, ^ The. vomer in .iu.aiiy forms, e. g. Cariama, is- 'represented 'only by a ,blade- 
.likelamina;' in .others this is reduced to a' 'mere .spicule, o.ff, some Galii, 
whilst in many forms' it, is entirely wanting. : 
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and pterygoid must be quite other than those which obtain in 
the Pal^eognathge. A comparison of adult skulls will show 
that this is the case : that the palate in the two forms is quite 
different in this respect, the vomer in the Neognatlious palate 
being supported bj the palatines. 

But the skull of the young bird throws quite a different light 
upon the nature of the relations between pterygoid, vomer, and 
palatine. Care must be taken, however, to select favourable 
types for study, specialization having, in the skulls of many 
forms, obliterated more or less completely the evidence for the 
facts which follow. 

If the nestling skull, preferably of some Schizognathous form, 
such as of the Lari, Charadrii, Otidm, Sphenisci, or Colymbi, be 
examined, the pterygoid will he found to be continued forward 
into a sharp point, which either slightly overlaps orjiist touches 
the bifid end of the azygos vomer. That is to say, the right and 
left pterygoids are connected with the right and left limbs of an 
originally paired vomer — as in the Palseognathse. The palatines, 
which, as we have already remarked, have moved inwards to meet 
one another in the middle line, underlie the distal ends of these 
pointed pterygoids. Immediately behind the palatines the 
pterygoids segment, the segmentation at first resembling a 
fracture, but later this fracture becomes transformed into a true 
Joint. By this time the terminal ends of the segmented ptery- 
goids have become perfectly ossified, and simultaneously have 
begun to effect a union with the underlying palatines, the dis- 
tinction between pterygoid and palatine being marked by a fine 
suture. Eventually all trace of the suture disappears, and with 
it tlie evidence of the pterygo- vomerine connection. The exist- 
ence of the distal end of this segmented pterygoid is entirely 
obliterated, so that there is nothing to show that this joint is not 
a true articulation between two distinct bones — pterygoid and 
palatine. In other words, there is no indication of the fact that 
this joint is formed by segmentation of the pterygoid, and the 
fusion of its segmented portion with the palatine to form a 
palato-pterygoid articulation. In some skulls the palatine ex- 
tends backwards below the segmented portion of the pterygoid 
to join with it in forming the articulation (PL 32. fig. 2). This 
segmented portion of the pterygoid I have elsewhere called the 
hemipterygoid ; it is the mesopterjgoid of W, K. Parker. 
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This iiemipterygoic! varies greatly in its relative size in dif” 
ferent groups. In some it has become so greatly reduced that 
it ceases to segment off from the main body, and remains as a 
Mud of peg projecting from the antero-dorsal angle of the 
pterygoid trunk. This is the case in the G-alii and Anseres. In 
these groups the vomer, when present, is therefore supported 
entirely by the palatines. 

In the Ealconidm, amongst the Aecipitres, again it has entirely 
disappeared, the support of the vomer being undertaken by the 
palatines. 

As a consequence, then, of the inward movement of the 
palatines, the heniipterygoid element is slowly undergoing sup- 
pression. In some cases, as we have just remarked, only the 
merest vestige remains. In the majority of cases its connection 
with the vomer is but of the slightest. The support of this 
element has practically been transferred to the palatines. 

The nature of this support is seen with almost diagrammatic 
clearness in the Penguins. Herein the palatines, caudad, are 
plate-shaped. The mesial border of each runs at first beneath 
the hemiptervgoid, then beyond this upward and forward for a 
considerable distance. The whole of this region beyond the 
hemipterjgoid is applied to the dorsal border of the vomer, 
which only just reaches back to the tip of the heniipterygoid. 

2^umerous stages in the decay of the disappearing Iiemi- 
pterygoid are to be found. The skull of an immature Tetra- 
fteryoa paradisea in the British Museum collection affords an 
admirable object-lesson in this degeneracy. Here (PI. 32. fig. 4) 
the free end of the heniipterygoid fails to reach fche vomer, which 
is now entirely supported by the palatine in the manner just 
described. ; 

The vomer, like the hemipterygoid, is also in many cases 
completely suppressed. 

' Attention must now be directed 'to the palatal bones of certain 
Coraeiomorphse' ( Jow) . . 

Lack of suitable material (in the shape of embryos or nestlings) 
has greatly hampered me in the' investigation of these' groups ; 
■but enough' has come to light to ■'enable me to ' deal therewith in 
'■: the present .contribution. ' It’ is.' to ' be .hoped that, help 'in this 
■m^atter.will ■■mme to hand , shortly. '■' We should be, very grateful 
.'at 'the natural History Museum .■■•.'for ripe embry.os,aiid nestlings 
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to make up tte blanks, wbicb are many, in tlie collections^ 
Wlien tills has been done, one or two very interesting points can 
be flefinitelj settled. 

The Cuculi and Psittaci may be dismissed in a few words. 
The former have the typical Neognathine palate ; the pterygoid 
being segmented, and the bemipterygoid fusing with the pala- 
tines, and forniiog a joint with the main body of the pterygoid. 
The pterygoid in the Psittaci also forms a joint at its distal end, 
but nothing is yet known concerning the presence or absence of 
the bemipterygoid — we do not know whether it is present and 
fuses with the palatine, or has been lost by atrophy as in the 
G-alli or Anseres. Certain of the Coraciiformes and Passeriformes 
afford ns some interesting modifications of the type. 

Briefly, these modifications seem to show that the forms in 
question differ from all the remaining Neognathse in that the 
pterygoid does not segment, but is continued forward directly on 
to the vomer when present, as in Pal^eognathse. That is to say, 
the bemipterygoid element has not been lost by atrophy, but 
remains permanently in connection with the main pterygoid 
body. Between this and the normal Neognathine type are many 
gradations. The most extreme forms of this modification are 
perhaps to be found in the Capitonidae and Bncconidge. 

In Megaimm mar^liallormn^ one of the Capitonid^e (PL 32„ 
fig. 7) the pterygoid is continued directly forward on to the vomer, 
terminating in a sharp point running obliquely over the dorsal 
border of its right and left limbs. This connection between the 
vomer and an unsegmented pterygoid is of course a Palaeognathine 
character. Moreover, the palatine, as will be seen in the figure 
(pa.), is confined to the ventral border of the pterygoid, and in no 
way comes into relation with the vomer. It is significant, how- 
ever, that in this skull the region of the pterygoid shaft that 
corresponds to the bemipterygoid is not a direct continuation of 
the shaft, but a curved plate rising somewhat suddenly from the 
distal end of the pterygoid shaft immediately above the free end 
of the palatine. This latter fits into the curved bemipterygoid 
border and abuts against the antero-ventrai extremity of the 
pterygoid (fig. 7). On this account, from the ventral aspect of 
the skull, the pterygo-palatine connection appears to be by 
means of a .joint, as in all the other Ifeognath^. , This joint is 
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continued upwards and forwards beneatli the liemipterygoid for 
some distance. Ail this seems to imply that this misegmeiited 
pterygoid is really not a primitive but a secondary character — 
an approximation to the original type. 

The suggestion that the iinsegmented pterygoid of the species 
described above is a secondary and not a primitive character, is 
conhrmed by what obtains in Cyanojys anatica. Here the form 
of the pterygoid, its henii pterygoid plate, and its relations to 
the vomeTj are precisely similar to what obtains in M, marsliall- 
omm^ 'but the ImM^terygoid is cut off from the main shafts 
find fuses h/ its distal end with the 'palatine. Except that the 
fusion of the hemipterygoid with the palatine is not so complete 
as usual, this is a perfectly normal Neognathine palate. 

There is one particular, however, in which the hemipterygoids 
of these two species differs from the normal type, and that is their 
relatively greater size and close approximation to the parasphe- 
noidal rostrum, which is held by them in close embrace. 

Another w^ell-marked type of palatal modification is afforded 
by the Passeriformes. Eoreshado wings of this occur in the Piei, 
and many modifications thereof occur amongst the Passeriformes. 
The evolution of these modifications I propose to deal with in a 
further contribution to this subject, wherein the morphology of 
the palate in the whole of the Coraciomorplim will be, as com- 
pletely as possible, set forth- 

In this Passerine type, which has perhaps reached the high- 
wmter mart of specialization in the Corvidae, the hemipterygoid 
(PL 32. fig. 6) is split off, not by transverse fracture, but by a very 
oblique segmentation extending from the ventxul border of the 
distal end of the shaft faryrards and upwards. The vomer is in 
contact with the distal end of this reduced hemipterygoid. The 
main shaft of the pterygoid, immediately behind the heniiptery- 
, gold, expands into a slipper-shaped plate, which is closely applied ; 
to the parasphenoidal rostrum on either side. The palatines run 
along beneath the hemipterygoid, but instead of terminating at 
the proximal end of ' this segment, run baekw^ards to articulate 
■with SO' much of the ventral border of the distal end of' the "shaft 
of '' the pterygoid as is applied to tlie- parasphenoidal rostrum. 
Eroni'the ventral aspect ^ of the skull the proximal ends' of the 
palatines appear to lie in a 'groove hollowed out of . the 'Ventral 
border of the parasphenoidal pterygoid ' plate. 
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Tbe peculiarly modified distal extremity of the free pterygoid 

the adult skull and the connection of this extremity with the 
fused hemipterygoid and palatine are features of great interests 
The resultant oblique joint appears to be oue which allows of 
but little motion. A comparison of the figures will make the 
peculiarities of this palate easier to understand. 

It has been suggested (p. 318) that the dorsal keel of the 
pterygoid in the Lari might have some significance. We would 
remark here that it is possibly by the segmentation of a strongly 
keeled pterygoid that the large plate-like hemipterygoid of such 
forms as Megalama^ for instance, may hare been derived. Later 
on in development the keel of the shaft of the pterygoid may 
have been lost. 

Before closing this paper, ! wonld draw attention to the modi- 
fications of the pterygoid in certain of the Caprimiilgi. 

Steatornu affords a most perfect illustration of the segmenta- 
tion of the pterygoid. In a nestling in the Museum Collection, 
this bone (Pi. 32. fig. 5) is continued forward as an unbroken and 
completely ossified rod to terminate in a sharp point above a ves- 
tigial vomer. The palatines have met together mesially beneath 
these pointed pterygoid extremities, which as yet remain one with 
the main shaft* In the adult (fig. 5 a) segmeiitatioa has taken 
place, not immediately behind, but some distance distad of, the 
extreme posterior ends of the palatines. The hemipterygoid 
fusing with the palatine, an oblique palato-pterygoid joint is 
formed {cf. fig. 5 5). 

The other Caprimulgine forms towMeh allnsiou has been made 
are mentioned here, not on account of the hemipterygoid, about 
which I can at present say nothing, but because of the peculiar 
modification which the palato-pterygoid articulation undergoes. 

In Caprimiilgus eiiropmis the pterygo-palatiue articulation is a 
perfectly normal (J^ieoguathine) one ; the pterygoid shaft articu- 
lating by a joint with the extremity of the palatine. In 
Eurostojgiis nig^nfennis the pterygoid articulation is as in Gapri- 
mtdgtis^ but the palatines send backwards on to the pterygoids 
two minute processes, one 'on either side. , In jSfgetibhm this 
backward extension of the’ palatines has encroached' still further 
upon, the pterygoids so as'to underfloor these for a' considerable 
extent, ' thus entirely masking the nature of the pterygo-palatina 
articulation from the ventral. aspect of the palate. 
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111 Fodmym Immemlis tbe ptery go-palatine articulation is so 
oblique, that at first the pterygoid appears to be an imsegmeiited. 
bone as hi the PalaiognatligB. 

The peculiar form of the pterygoid in Fodargtig at first much 
disconcerted me, seeming, as it did, to show that the iinseg- 
iiiented, pointed, jiterygoid was not alone peculiar to the Pal^o- 
gnatliiP. A more careful study, however, has placed its real 
nature beyond all possibility of doubt — it has modified a cup- 
shaped articular surface into an elongated facet. The palatines 
ill Fodarg%iB, as in Steatomis^ are peculiar in that they send 
inwards a ventral keel to meet in the middle line, thus forming a 
tubular passage. In Steatornis the floor of this tube lies further 
forward than its roof, underlying the vorner. Jn Fodargiis the 
floor of the tube lies directly under its roof. 

Summary* 

Briefly, the result of this paper has been to show that the 
differences between the Palseo- and Neogoathine palate are those 
of degree and not of kind. 

The Pal^eognathine is undoubtedly the older form. In it 
the Tomer and pterygoid are uninterruptedly connected, one 
with another, throughout life ; whilst the palatines remain per- 
manently separated one from another caudad, and are connected 
only with the maxillo-palatine processes distad. 

In the Keognathm the vomero-pterygoid relations are inter- 
rupted by the segmentation of the pterygoid distally ; whilst the 
palatines, caudad, have moved inwards to meet in the mid- 
ventral line beneath the distal ends of the pterygoids, with which 
they eventually fuse, and, distad, have lost their primitive con- 
nection with the maxillo-palatine processes, and have established 
a new connection with the palatine processes of the premaxilla. 
The fusion of the distal ends of the pterygoid with the under- 
lying palatine is accompanied by segmentation of the former 
and the formation of a pterygo-palatine joint. 

In my recent luemoir on the Palasognathse I inadvertently 
'described the inward movement of the palatines as ■ having 
resulted in “thrusting the vomer' forwards ” (p. 206 ). This' is 
■inexplicable, since it is obvious, from the very next sentence,' that 
T 'had, not lost sight' -of the ■ -fact ''that, this bone ■ still retains its ' 
primitive' , .connection , .with the ' pterygoid. That both pterygoid ' 
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and Tonierj however, have been affected by this movement there 
can be no doubt, since, as I have pointed out, in many cases it 
has brought about the suppression or atrophy of the hemiptery- 
goid element, and has assumed the functions thereof by taking- 
up the support of the vomer, as in the Anseres and Palconidse. 

The most primitive form of Avian palate is most certainly the 
Dronieeognathous, nof^ as has been stated, the Schizognathoiis* 
The Schizognathous and JEgithognathous palates] are both 
specialized forms derhmd by modification of the Dromseognathous 
type. The Desmogiiathous palate is a highly specialized con- 
dition which appears to have arisen independently amongst both 
Schizo- and ^githognathous forms. 

The Jseognathine palate is undoubtedly undergoing a further 
change, a change resulting in the transference of the support of 
the vomer from the pterygoid to the palatine. This has followed 
upon the movement of the palatines from the original position 
outside the pterygo-vomerine bar to a position beneath this. 
Eiit the disturbance does not end here, for it is in the most 
highly specialized forms accompanied hy the degeneration of the 
distal end of the pterygoid and the suppression of the vomer. 

EXPLAHATIOH OE THE PLATES. 

Plate 31. 

P’ig. 1. Ten tral view of the skull of Drommisnovce-Jioikmdm, showing the most 
primitive arrangement of the palatal bones among living birds. Tbe^ 
vomer is of great size, and extends backwards in the form of a pair of 
broad limbs beneath the laminate, pointed pterygoid. The palatines 
are connected by suture, posteriorly with the e.xternal lateral vomero- 
pterygoid border, anteriorly with the maxillo-palatine process. 

Pig. 2. The palate of Ehea amencam. The vomer has relatively decreased in 
size. Its relations with the pterygoid are much the same as in 
Broinmis-, bat this fact is masked by the palatines, which have 
moved inwards beneath the pterygo-vomerine articulation so as to 
approach one another in the middle line. The palatine, as in 
BrommiSj is connected by suture with the maxillo-palatine process 
anteriorly. It is interesting to note that the posterior narial aperture 
of Bliea has been largely filled up by the inward and backward ex- 
, tension of the maxillo-palatine precess. In Bromceim this aperture is- 
' very large. The premaxillary processes of BJmi are also very, large. 
Fig. 3. The .palate oi Notho^procta' jpeTdicarnis, Compared ; with Shear it • 

■ ' will be seen that tlie '.vomer is, relatively, still further' reduced, and ' 
.that the palatines have moved .still further inwards beneath the- 
LTXK. JOtFKK.— ZO'OLOGX, VOL. XXYIII. . ' '25. ' ■ 
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pterygo-Yomerine articulation. Bistally, the palatines are seen to 
have come into relation with the maxillo -palatine processes, inasmuch 
as they just touch their hindmost extremity. The quadrato-jugal 
(inferior temporal) fossa has gi*eatly increased in length. 

Fig. 4. The palate of Mssa tridaotyla, showing the typical Neognathiiie palate. 
The inward movement of the palatines has reached its maxi- 
mum, meeting one another in the middle line, beneath the pterygoid 
and vomer. Following iqDon this, the distal end of the pterygoid has 
become divorced from the main body, to foriii the hemipterygoid 
(hg. 1, Pi. 32). Later, the latter fuses with the palatine ; and at the 
point of fracture, immediately eaudad of the palatine, a joint is formed. 
Thus, in the adult hieognathm by the disappearance of the hemi- 
pterygoicl element the pterygoid appears to be a free bone, articu- 
lating with the palatine, instead of being connected therewith by 
squamous suture. The vomer in the adult skulls of this type appears 
novr to be completely divorced from all association with the 
pterygoid. 

Fig. 5. The palate of the Common Fowl {Gallm hanJcka var. domesf/ica). 
The bones in this palate have undergone still farther specialization 
Tlie hemipterygoid appears to be totally suppressed, so that the vomer 
is actually supported only by the palatine (see also Tetra2)terycL\ 
fig. 4 a, PI. 32), The slight groove indicated in the figure immediately 
eaudad of the vomer was, in the freshly prepared skull, filled by two 
threads of cartilage running backwards from the vomer, and indi- 
cating its sometime further backward extension, wedged in between 
the palatines and articulating with the now suppressed liemi- 
pterygoid. 


Plate 32. 

Fig. I. The pterygoid of a nestling Podice;ys cristatus, lateral view ; showing 
the still distinct hemipterygoid element which extends forwards to 
the vomer. Later the hemipterygoid, losing itself by fusion with the 
palatine, gives the aj^pearance, in the adult, of a true palato-pterygoid 
articulation, thereby making it appear that the vomer in the iSieo- 
gnathis is unconnected with the pterygoid, and thus, on this account, 
sharply distinguishing the Neo- from the Palmognathm, 

Fig. 2. The pterygoid of a nestling Oceanodrow Uimorrlm, lateral view. 
The palatine has extended backwards beneath the hemipterygoid to 
share in the articulation with the main shaft of the pterygoid. 

Fig. o. The pterygoid of a nestling Pygoseelis Uniata, lateral view. It this 
stage the hemipterygoid appears as if wedged into the distal end of 
the main shaft, as by fracture ; later a perfect glenoid cavity is deve- 
loped between the distal end of mam shaft and the hemipterygoid 
element.: ' ' 

.Fig, "3. a.' The dorsal; aspect of fig.; 3, showing, an . early , stage in the" decline 
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fPig. 4. Lateral view of the pterygoid of Tetrapteryx paradisea. The heaii- 
pterygoid and palatine bear the same relation to the main body of the 
pterygoid as in Oceanodroma (jSg. 2). 

'Fig. 4 a. In this figure, which represents the external lateral view of fig. 4, the 
hemipterygoid element is seen to be more degenerate than in 
Fygoscelis (fig. Se), and the vomer is in consequence supported 
entirely by the palatines. 

Fig. 5. Lateral view of the pterygoid of a nestling of Steatornis earlpemis, 
wherein the hemipterygoid element has not yet segmented off from 
the main shaft. 

Fig. 5 a. The lateral view of the pterygoid of an adult Steatornis caripensU . 
The distal end of the pteiygoid has now segmented off to form the 
hemipterygoid. It is connected with the main shaft by a sigmoid 
articulation, but remains traceable throughout life by reason of the 
fact that its distal end projects above the palatine. 

Fig. 5 h. Ventral aspect of fig. 5 a, showing the transverse artioulation with 
the palatine and fused hemipterygoid element. 

IFig. 6. Lateral view of the pterygoid of BiOQ\ {Ootvub fmgilegm). The 
hemipterygoid just reaches the vomer. Later, on its fusion with the 
palatine, the articulation with the main body of the pterygoid is 
oblique, not transverse as in the majority of Neognathss. 

Fig. 7. Lateral^view of the pterygoid odi Megalosrnm rmnliollonmi* Compared 

with fig. 6 it will be seen that in MegaXema the pterygoid has 
reverted to the original, Palasognathine, unsegraented condition, the 
hemipterygoid being continuous with the main shaft and extending 
.forward to support the vomer, which is entirely free from tlie 
palatine. 

Fig. 8. Lateral view of the'^pterygoid of Bucco BymnL The pterygoid, as in 
fig. 7, is T'insegmented. The' vomer' is vestigial or wanting. By 
further specialization the palatine has almost completely fused with 
the pterygoid, only a slight cleft marking the distinction between 
the two, 

■Fig.'S a. Ventral view of fig. 8, showing the last traces oi an originally trans- 
verse palato-pterygoid articulation. 

ExpIjAnatios of Letters. 

= hemipterygoid. 

fM/F./oss.= inferior temporal fossa (quadrato-jugal fossa). 
?? 2 a’.;^x==inaxillo-palatine process, 

' yja-=: palatine. 

= parasphenoidal rostrum . 
p.j? m.r.= palatine process of premaxillary. 

_^}?‘.=pterygoid. 
ro,=: vomer. . 
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Oil tlie Corailiim o£ Turhmaria, Ey S. Pace, P.Z.S. (Com- 
iimnicated by H* M. Bebhabb, M.A., P.L.S«) 

[Head IStli April, 1901,] 

The Formatio7i of the Cu]). 

ISo actual obserratioBs upon tbe early stages in tbe growth of 
the remarkable eiip-sbaped corallum of Turlmaria appear to 
have been yet recorded. It has nsnalJy been assumed that the 
parent polyp becomes submerged in tbe common ccenencbyma of 
the corah and that its calicle is not recognizable after the 
corallum has attained the cup form. Thus Mr. H. M. Bernard, 
an admitted authority on this group, writes : — ‘‘ A ring of buds 
shoots up round and from the sides of the parent polvp, together 
forming a cup, the wall of each hud rising up as a distinct cone 
above tbe level of the fusion of their walls to form the common 
cceiieiichyma. The parent polyp dies away, and its primitive 
protuberant cone is immersed under the coenencbyma formed 
from the fusion of the walls of a ring of daughters. These 
daughters carry on tbe colony, the budding of the daughters 
being limited to their free or outer sides, i. e, to the sides 
turned away from the axis of the cup,” To illustrate his com- 
parison with what occurs in tbe case of Maireporct) Mr. Bernard 
gives the two diagramst which are copied in figs. 1 & 2. The 
supposed dying away of the parent polyp in Turhinaria was 
evidently assumed in order to explain the fact that it is so very 
unusual to find any trace of a calicle occupying a central 
position at the base of the cup. 

An examination of younger growth-stages J than are con- 
tainecl ill the British Museum collection, and the dissection of 
several small cups,, have revealed the interesting fact that the 
parent polyp does not die away, but that it bends over to one 
side and takes part with its daughters in forming the rim of the 
cup. In a normal cup the parent calicle can always be traced 
as one, generally the largest, of the innermost ring of ealicles. 

■ * Ann. 'Hat. Hist., ser. 6, yol. sx. (1897), pp. 131-2. ■ 

■ ■ *1* Gatal, Madrep. Corals Brit. Mug,, vol. ii. ' London, 1896. 

I The -corals collected, by me in "Torres Straits I. have presented to the 
British Museum. 
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The actual process is represented diagrammaticallj in figs. 3 to 
10 ; and fig. 5 may be taken instead of Mr. Bernardos diagram 



Fig. 1. Diagram of Madre 2 :>ora showing the relationship of the parent calieie 
to the coralUim, after Bernard. 

Fig. 2. Erroneous diagram of T%rbinaria^ after Bernard, 

Figs, 3~5. Diagrams illustrating the formation of a Turbinarian colony and 
the fate of the parent calicle, 

[Figs. 1-5 are similarly shaded.] 

Figs. 6-10. Diagrams of successive transverse sections of the stem of a young 
corallum to illustrate the mode of budding. The calicles are similarly 
shaded in each diagram. 

(fig. :2) for comparisoiL with that of Madre^ora 1), It will 
be seen that the agreemeat between the two types is even closer 
than was suggested by Mr. Bernard ; the only difference being 
that while in Mairepora the parent polyp retains its axial 
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position and grows up in advance of its daughters, so that it is> 
at all stages the terminal poljp of the colony, in Turhimria the 
parent polyp bends away from its Brst daughter-bud and then 
grows up together wuth and alongside its daughters, so that 
eventualiy it comes to form one of a ring of calicles of which its- 
daughters are the other members. 

While the central area of the cup is typically wholly ccenen- 
chyniatous, occasional examples are met with in which a calicle 
does occupy a central position within it ; but, as already stated, 
this is a very unusual occurrence, and it would appear to be the 
result of a secondary torsion on the part of either the parent or 
of one of the daughter polyps. I have also noticed in a few 
specimens the existence of a slight central elevation which 
rather suggested that a calicle was buried at that point ; but as 
no dissection was made, it may well be that the appearances 
observed were in reality due to the presence of some commensal 
or parasite. 

The Variation of the Coralkm. 

A few words regarding some of the modifications which the 
Turbinarian cup undergoes with advancing age^ and by the 
direct influence of its environment, may not be out of place, 
since I have had rather exceptional opportunities'^ for the oh- 
servation of corals and their habits, and since the so-called 
species of TurUnaria have been to so large an extent founded 
upon what are in reality but acquired characters. Bernard, in 
his Catalogue of the British Turhinarm^ found himself 

obliged to group them according to the forms ultimately assumed 
by the cup ; but, inasmuch as it was obvious that many of these 
might be adaptational or even accidental, he pointed out that his 
classification was purely morphological, and only to be regarded 
as a provisional one. It will now be my endeavour to show that 
the variations of a Turbinarian colony from the primitive cup- 
shape— the ‘‘ crateriform ” type of Bernard — can be readily ex- 
plained by reference to the conditions under which the coral has 

^ During a stay of nearly three years in Torres Straits, while engaged in the 
investigation of the coininercial pearl-shell, some thousands of examples of 
■TiiTbmafiam aE growth-stages have passed through my hands’ or under mj 
notice. Turbinarkns are exceedingly plentiful on the reefs in this region, and 
.young indmdual,s, .as well .as large cups, are very conimonly " found .on, .the 
"'haefe of the pearbshell collected by .divers.,' 
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grown ; though it by no means follows that heredity plays no 
part in determining the form of growth assumed by the eorallum 
under any particular conditions, and it may well be that the 
tendency towards one type rather than another is inherited; this, 
liow^ever, can only be established by experiment. 

-As might be expected, the largest and most perfect cups are 
those formed at depths below the tidal zone, in clear water, and 
where the growth of the eorallum is unrestricted by iieighbouriog 
objects '‘h 

Above extreme low-wniter mark there is a greater tendency 
for the coral to lose its cup-shape, and to become irregular by 
the folding and crumpling of its walls and by the adoption of 
an encrusting habit. Again, specimens are common on the 
reefs in which certain calicles have bndded to form secondary, 
more or less independent, colonies ; subsidiary cupst may thus 
be formed within the parent cup, and some such individuals 
present a regularl}^ ‘‘ storied appearance. In other cases the 
secondary colonies, instead of forming cups, take on an arbo- 
rescent growth like that of Vi Madrepora, This modification 
which I may term the “ madreporiform ’* type, is a not uncommon 
one where the coral is growing at the bottom of a hole in the 
reef, and where growth in a vertical direction is of obvious 
advantage to the colony. 

'When ^^^.T■llrh^nana grows upon a shelf or ledge of rock it 
generally loses its eup-form ; the side turned away from the 
free edge of the shelf ceases to grow, and the coralium thus 
becomes a more or less flattened, expanded plate § overhanging 
the ledge. ■ . . 

AYheo, during growth, the lower' surface of the, cup coiiies into 
contact with the substratum, irregular root-like outgrowths 'Wili 

At the time of publication .of the- British yiaseom Galalogiie the 'largest 
cup in that collection was stated (with a certain amount of pride) to measure 
as much as sixteen inches in diameter ; such a' specimen is, hoW'ever, in reality 
quite a small one compared with . the' giants occiUTing on the shelling grounds 
in Torres Straits. 

These daughter cups, the result of proliferation of individual polyps, must 
n'ot'he eonfoimded with the’ cup-shaped folds of the wall of the parent cup.., 
which are of much more common occn'rrenee. ' 

X A very good, example of this type .of growth is' ligured by Ortmann as 
T. TOUMja— ZO'OL, Jah,rb., Syst vol. iii,.pL vi. %. 4. ' „ 

', §,The specimens' 'of T. remformis and ,'11 /oliosa figured" by Bernard. 
(Catalogne,,, pis. xvii., & xini.) .probably owe their form to this cause* ' 
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generally arise at- the pointsl^of contact ; and the specimen may 
thus acquire an appearance rather suggesting that of the Banyan 
tree with its numerous false stems. This type of growth has 
heen described as T. radicalis by Bernard 

infrequently a cup becoming accidentally broken from its 
stalk continues to live in this detached condition ; and, if it has 
at the same time been inverted, subsidiary cups will often be 
formed upon its upturned lower surface. 

In addition to these modifications, due mainly to position, 
there are others which direct observation on the reef has enabled 
me to trace to another cause : namely, the danger of becoming 
silted up or clogged with the fine mud which is always a pro- 
minent feature on a coral-reef. This is apparently the greatest 
evil which a coral has to dread, and the structure of the corailum 
is frequently much modified in such a manner as to adapt it to 
life on muddy ground. Under such conditions the cup of a 
TmMnaria is often flattened out, the ‘‘peltate ” type of Bernard, 
and the colony may even assume a convex form ; or else the cup 
may be cleft on one side, or perforated at its base, so as to 
render it impossible for any silt to lodge within it. 

Where the side of the original cup becomes cleft, one of the 
lobes thereby formed may extend round the outside of the cup, 
and, the growth of the other lobe being arrested, the corailum 
may take on a roughly spiral Ibrm, and silting will be obviated 
by the presence at the base of the corailum of a con- 
tinuous gutter by which any foreign matter will be carried ofi\ 
Those forms -whicli Bernard has termed the “ Turlinarim 
frondentes’^ belong to this type of growth t, A very common 
method by wdiicli a Turbinarian defends itself against silt is that 
in which at an early stage the margin of the cup, or rather disc, 
becomes bent down at regular intervals or frilled so that with 
further growth, the details of uvhich are susceptible of various 
modifications, a very perfect gutter system results. In what 

* .JBritv Mus. Catalogue, pL is. ' ' ■ ' ■ 

1* The specimens of T, mriciilark and T. caMculm'is figured by Mr. Beimard 
(Brit, Mus. CataL, pis, s. & si.) are poor examples of this type. It is shown in 
its most perfect form by a specimen of Moniipora (in which genus this modifi- 
, ‘Cation is. much' more common than in' Turbimna) figured by Mr. Saville Kent 
in. his yMaturalist in Australia, ’pi. xxiv.p. 146, ' 

■ X' Thespecimenof 21 .figured by Mr. -Bernard (Brit. Mus. OataL, pL.vi.) 

allows tills very well. 
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Mr. Bernard lias termed the ‘‘bifrontal” type of growfcli, tBe 
elevated folds become greatly extended and their apposed lower 
surfaces fuse together all over : a corallum may thus arise which 
consists of numerous close-set vertical plates bearing polyps 
upon each of their faces and connected with each other by but a 
slight attachment at their bases. The narrow, more or less 
radial, interspaces of this type are practically open all round 
and so afford no lodgement for silt'^. In Bernard’s foliate 
and “ mesenteriform ” types the elevated folds, instead of fusing 
together back to back, persist either as open frills, or, meeting, 
fuse only along the lines of junction. In this w^ay a corallum 
consisting of a series of connected cylinders or cups, open at 
their bases, and bearing polyps alternately upon their inner and 
outer faces, may arise. By the suppression of the elevated folds 
a series of cups, each having, like the parent cup, an internal 
polyp-bearing surface, may be formed : while an exceedingly 
interesting extension of this type of growth is afforded by those 
eases in which the growth of the depressed folds has been 
arrested, so that the corallum has come to consist of a series of 



12 14 


Figs. 11-14. Diagrams to show, the origin of wions types .of growth, bv the^ 
.folding of the margin of the primitiTe cup or disc. .The polyp- 
hearing sm*faces are dotted. ■ 



* A series of specimens well illustrating this type is figured bj 'Mr,*. Bernard 
as Brit.Mus, CataL, pi. xsih, . 
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caps bearing polyps only upon tbeir outer laces in sucli an 
esainple any mud settling within the cup will of course not 
affect tlie polyps. The derivation of the above-inentioneci types 
from the priinitive cup or disc is illustrated very diagTammaticaliy 
in figs. 11 to 14 (p. S63). 

What Bernard lias termed the “tabulate” type of growth is 
certsiiily, avS he suggests, expressive of periodicity in the growth 
of the colony ; and this periodicity appears to he often de- 
pendent upon the nionsoons. The “ set ” of a current over a 
reef, and consequently also the “lay” of the silt, is in many 
places markedly different at these seasons : and, with every 
change in the direction of the drift, those parts of a coral which 
have been ovenvhelmed and killed by silt will tend to become 
again exposed, and may then take on a fresh lease of life, while 
the opposite face of the colony may in turn be buried until 
another change takes place in the set of the current. It is 
always possible to find some evidence of this periodicity on. any 
large block of ForiteSj Tiirhinaria^ &e., as it occurs on a reef; 
and, though of course many other factors besides the monsoons 
are concerned in effecting those changes which are continually 
taking place in the set. of a marine current, yet such extremely 
regular alternations, as are expressed by. the typically “tabu- 
late” type of Tiirbinarian growth, can only he due to their 
succession. ; 

The “ glomerate ” type, in which the coral In m becomes 
enormously, thiekened to form the large hemispherical masses t 
so eoinmon on many reefs, would appear to be an adaptation 
mainly to withstand the battering of the surf and the rush of 
the tide over the reef. In many localities the strength of the 
current is so great that a coralliim of any other form would 
most certainly be swept away; and on very exposed situations 
massive forms of Fiirhinaria, Porifes, and such-like are the on\v 
■corals met with..' . 

A speeimen referred to 21 ma^na, Bern., in the Saville Xent collection in 
ihe 'British .Museum from Shark’s Bay, Western, .Australia, is a very perfect 
example of this , type . of growth, which is 'also to be seen in some' parts of tlie 
,,, specimens figured in the British Museum Oatalogn©,, pls. sii., xiii., & xir. 

■V t ' Examples'., of these, .are. contained in the SavEle-Eent collection ' in the 
'British' Museum, md many such may, .he 'recognized in the beautiful 'collotype, 
plates 'Of coral-reefs.' which illustrate Savilie Kent’s ' * ^reaf. Barrier-B'Cef.’ . 
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We thus see that manj of those features wMeli have hseu 
Teiied upon for the discrimination of species ” in this group 
are in reality hut of secondary value ; that, as vrith other corals, 
the cliacacters of a Tiirhinaria, and more particularly the general 
form of the colony, are largely influenced by the conditions 
-of its eavironineiit. On the other hand, all variation among 
Turbina lians (and the same is equally time of other genera) is 
'Certainly not the mere expression of adaptive modification. 
This is pjroved by the fact that specimens living side by side, and 
.consequently under exactly the same conditions, so frequently 
exhibit quite obvious differences of type ; such variation can only 
be genetic. I have myself observed, growing upon the same 
■peaii-sliell, three large Turbinarian cups which were quite typical 
examples of what must, in my opinion, be regarded as three 
distinct and well-marked species. 

The question of defining the limits of a ‘‘species^' is in no 
.group such an easy one as it appears to the student who works 
only at the inadequate material represented in our museums 
and, in the ease of the corals, it is a problem of the greatest 
difficulty. At every turn the zoologist who studies I^^ature, not 
merely in the museum or laboratoiw, but also iu the field, is 
.confronted by facts such as those to which I have alluded, — facts 
which bring him once more face to face with that ever-recurrino- 
question, “What is a species?” — a question to which no satis- 
factory answer is as yet forthcoming ; to which, Indeed, no satis- 
factory answer can he looked for until such time as taxonomic 
research' is placed upon a more truly scientific basis — until, in 
short, the .zoological student has- at his disposal large series of 
specimens, and other data which have been collected wfith the 
■ express view of aidiug the solution of those problems wdiieli are 
..summed up in that familiar word s|)ecies.” 

* See a recent note in *' Nature* (voL kiii. pp. 490-1), in whicli the scieriiiilc 
...eolleeting of zoological material is diacussed. 
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Tile Life-liistoiy of tlie Bkck-Carraiit G-all-mite, Uriophi/es- 
(Fliptopik) rwis, 'Westwood. Bj Cecil Waebuetok, 
M.A.. F.Z.S., Zoologist to the Eoyal Agricultiiral Society 
of England, and Alice L. Embletois’’, E.Sc., 1851 Exhibition 
Science Eeseareb Scholar, Associate of the Enirersity of' 
Wales (Cardiff College). 

[Bead Tth Norember, 1901.] 

(Plates 33 & 34.) 

The Black-Currant plant disease due to Mriophjes rihis first 
attracted attention in England in the year 1869, though the- 
cause was not at first clearly ascertained. Since that time it 
has been the subject of frequent references by economic ento- 
mologists, who hare genei\aily recorded the fact that the pest 
was on the increase. To this day, however, our knowledge of 
the life-history of the mite is extremely limited, and the state- 
ments of various observers with regard to it are either too vague 
and general to be of much practical value, or are absolutely 
inconsistent and confiicting. Iso complete account of its life- 
cycle has vet been attempted, and its methods of distribution, 
have remained a matter of conjecture. 

The difficulty of the research is, of course, largely due to the 
minute size of the mite, which rarely exceeds one hundredth of’ 
an inch in length To observe and record the condition of the- 
mites inside the buds at various seasons of the year is a tolerably 
simple matter, but a thorough investigation of their habits in- 
volved watching the creatures throughout their wauderings, and 
here their small size proved a serious obstacle. 

In a paper on Insects affecting the Orange t, H. G-. Hulbard 
described certain phenomena with regard to an allied mite which 
suggested to him that it owed its distribution largely to the aid 
■of. various insects and arachnids, and it was the clue thus afforded, 
by him that was immediately responsible for the observations oii' 
distribution jn the present investigation. ' , 

■ ■■ ■ ' ' ' The nieasurenienfcs. are 2 l^Jigth *23 ■mm., breadth *04 mm. ' ■ ' ' 

■ n ' *03 ,■■■;-■'■-., 

;"t"U.S.,3}ep.Agrk. Ent.1885.., ^ ■ 
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The lEriopliyidce. 

The Eriopliyid£e (Phytoptidse) or gall-mites are yermiform 
Acarij possessing only two pairs of legs, wliicli liare bo claws^ 
but are furnished with bristles and “feather-hairs’’ (PL 33. 
fig. S ; PL 34:. figs. 10, 11). The elongated body is transTersel j 
striated, and terminates in a muscular disc-like organ (Pi. 33. 
fig. 9 ; PL 34. figs. 12, 13). It also presents certain bristles, of 
which the most important are a pair proceeding dorso-laterally 
from above tbe tail-disc. 

About two biindred species of gall-mites have been described. 
They are all of small size, and are vegetable feeders, usually 
causing the abiiornial growths known as galls on the leaves or 
stems of the plants they infest. 

The Blach-OuTTant DiseaBe. 

The disease is easily recognized by the presence, on infested 
bushes, of swollen and distorted buds, which, if still green, are 
found on examination to contain large numbers of the parasite* 
Badly attacked buds are entirely abortive, and eventually remain 
on the stems as brown dry knobs from which no leaves have 
arisen (PI. 33. fig. 1). In milder eases of attack sufficient 
vigour is retained to give forth an enfeebled shoot (PL 33. fig. 2). 
As the hold of the disease upon the plant increases the effect 
becomes very striking. The failure of a large number of the 
buds forces into premature development the buds which would 
normally hurst forth the following year, making overdrafts, so 
to speak, on the plant’s vitality, and a stage is reached when it 
is no longer able to respond to tbe excessive calls made upon it. 
The provision for next year’s foliage is already exhausted and 
the plant dies. 

Life-'hisiory of the Mite« 

Tbe observations here , recorded began on May 20, 1901,^ and 
were' carried on without intermission until the middle of October, 
On May 20, 'of last: year’s mite-infested bods, =those' of .which 
the growth had been entirely arrested were in some ' cases 
cracked, mites being visible extemally in the fissures. 

Individuals were also found wandering on the stems* ■ ' Clearly- 
the migration from' the' abortive . buds' had ,oiil,y re'centij com- 
menced. , Mites have been recorded, by Newstead and' others^as' 
wandering , on the plants much earlier in ■ the 'sp,riiig..' '' It . is 

' 26*. 
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probable that tliese early wanderers are nearly all {loomed to 
destruction^ but their presence is easily accotiiited for. Many of 
the infested buds are not too mucli injured to put forth leares 
however weakly (PL 33. fig. 2) j and if they succeed in doing 
this, the mites are deprived of their shelter and rendered home- 
less before the formation of nest year’s buds. This compulsory 
quitting of buds of which the mite has not succeeded in entirely 
destroying the germinating power may be regarded as more or 
less fortuitous, and is a very different matter from the definite 
inigratioii which appears to take place from the wholly abortive 
buds. 

As we have seen, this commenced, in 1901, about the middle 
of May. The activity of the mites attained its raasimum about 
May 30, and practically ceased 'about the middle of June, by 
which time the arrested buds were dried up and destitute of 
living mites. 

A very careful investigation of the behaviour of the mites 
•during this migration period revealed some interesting habits 
which have hitherto escaped observation. 

Three different methods of locomotion are employed by these 
creatures in their search after new feeding-grounds. These are s 
(1) crawling, (2) adherence to passing insects, and (3) leaping. 

Crawlmg. 

The extremely anterior situation of the four short legs would 
seem to be ill-adapted for locomotion. I^evertheless the mite 
can crawl along quite actively, at the rate of three or four milli- 
metres, or twelve to fifteen times its own length, a minute. 

The motion of the legs is very scrambling and haphazard in 
appearance, but by wild exertion' they drag the unwieldy body 
forward— an inert niass, trailing in the rear. When, however, 
the mite desires to change its direction, or to surmount an ob- 
stacle, the tail apparatus, with its muscular ' disc and bristles, 
comes into play. By this apparatus a hold is obtained upon the 
surface over which the mite is crawling, and the' body is. swung 
round, nr , the 'anterior ' portion is reared up 'and the obstacle 
surmounted. The tail-bristles are 1 stronger and less wavy than 
'they are represented in most 'figures of the mite, and appear to 
be accessory motile organs of no slight importance. 

■ Their,, po,sition in ''crawling may be seen in figs. ,'7, 20. " 
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Dutribution by Insects^ 

"Wiieii the mites were first observed on the outside of the 
abortive buds, one curious point in their behaviour attracted 
attention, even under the slight magnification of a pochet-lens. 
Though some were activelj^ crawling about, others appeared to 
be standing on end, and motionless, except for the waving of 
their legs. A series of observations and experiments were 
undertaken with a view to ascertaining the precise nature and 
purpose of this phenomenon, with the following results : — 

A migrating mite, after crawding for a short distance iu the 
manner already described, would obtain a firmer hold upon the 
surface of the bud with its tail-disc and assume an upright 
attitude (PL 33. figs. 5, 6, 9, PL 34. figs. 14, 15). The necessarj^ 
hold was not always gained at the first attempt, the disc some- 
times slipping, and here again the tail-bristles came into play, 
serving to anchor the animal to the bud and to give a certain 
amount of prop-like support to its rigid body. The position was 
not necessarily vertical, but at right angles to the supporting 
surface, and frequently oblique or even horizontal, and it was 
remarkable how the vermiform, soft-bodied mite would maintain 
for several minutes an attitude apparently so ill adapted to its 
structure. All the time its four short legs would be waving 
wildly in the air. A number of mites standing up in this way 
bore a remarkable resemblance to diminutive Hydras with 
greatly retracted tentacles. 

After indulging in this performance for a period varying from 
one to five minutes, the mite would generally relax its rigid 
attitude, bring down its feet to the surface again, and continue 
its progress by crawling, only to resume its upright position and 
grotesque waving of legs a little farther on. 

, This behaviour was highly suggestive of a desme, on the part 
of the mite, to attach itself to any passing object, and its readi- 
ness to do so was easily proved ' hi the most conclusive manner. 
If touched with a needle-point, it immediately’ let go its hold on 
the bud and was carried ofl’ on the needle.' ' .A cameFs-hair brush 
or a feather applied to an infested bud was found to be swarming 
with mites on subsequent examination. In nature, the most 
likely carriers of the mites would, of course, ' be' insects ' or 
arachnids. ' Accordingly spiders' and insects of various Idnds 
were either induced to run' over infested buds, or examined 
after having been observed to come into contact, with them ■ spon* 
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taiieoiislj, and in almost every instance mites were found attached 
to tlieir bodies or appendages. The fact was recorded of four 
'diflerei.it species of spider, of the larva of the currant-iiiotli 
(Ahrasas\grosszdariata%of the cnwant Aphis, of the larva of the 
two-spot ladybird (Coccmella hipiinctata), of the black ant 
iLcidus niger), and of various other insects. So uniform was 
the result, that the investigation into the various creatures 
capable of distributing the mite was presently discontinued, as 
it was clear that almost any insect might perform that function, 
though those which wander widely and especially affect cuiTant“ 
bushes would necessarily be most efficient. It is probable that 
the currant Aphis is especially instrumental in spreading the 
disease. It crawls slowly along, feeling its way with its antennae, 
to which the mites readily attach themselves, and the winged 
individuals would he extremely likely to convey the pest direct 
to another currant-bush. 

Method of Attachment. 

The mites do not seem in any true sense to grasp the objects 
presented to' them, nor, indeed, do they possess any prehensile 
organ, unless the tail-disc may be placed in that category. 
Moreover, ordinary hairs and bristles are much too thick, rela- 
tively to the mites, for seizure by means of the jaws or legs. 

Attachment always seems to take place, in the first instance, 
simply on account of some adhesive substance with which the 
bodies of the animals are coated. 

A mite may be removed by any portion of its body being 
touched by the antenna of an aphis, but it quickly coils itself 
round the appendage in a worm-like fashion and brings its tail- 
disc into play. 

Possibly the bristles and “feather-hairs” (PL 33. fig. 8) on 
the legs of the mite may to some degree entangle themselves 
amoug the fine hairs on the bodies and legs of insects. When 
removed on a cameFs-hair brush tlie mites wriggle in and out 
among the hairs and soon secure a tolerably firm hold. 

Leaping. 

. While the behaviour of the .upright mites waS' under observa- 
'.'tion under the micrO'SCope, .-it/was iioticed that individuals some- 
v;', times :disappeared fronaAhe field- of view;w.ith,a suddenness 'that, 
' Blade it dinpO'S'sible to see^what precisely had ■ happened, , ■' This 
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'Occurred several times before it was realized that the dis- 
appearance was not accidental, but that the animals were, in 
•fact, leaping^ 

As soon as this was suspected, it was easy to verify it by con- 
■eeiitrating attention on one individual and using powers which 
allowed the whole of its flight to be followed. The conclusions 
arrived at were these: — After several vain attempts to attach 
itself to a passing insect, a mite would cease to wave its legs, 
remain rigid a moment, and then launch itself forth, torpedo-like, 
into space. The precise mechanism by which this was effected 
■could not be determined, but the termiiial muscular disc, which 
had been observed to be retractile, was evidently the propelling 
■organ. The tail-bristles were at brst suspected of taking some 
part in the action, but further observation showed that, by re- 
taining too firm a hold on the bud, they sometimes rendered the 
leap abortive, the mite simply falling backwards with considerable 
impetus instead of darting away. No great distance was covered 
by the leap, the longest measured being four millimetres, or 
■about sixteen times the animal’s length. When the mites leaped 
from a bud placed on a microscope-slide they alighted on their 
heads and fell over with the tail-disc most distant from the point 
of departure. 

It was an interesting and suggestive fact that while the mites 
would remain upright with waving legs for several minutes in 
the still air of the laboratory, they could be induced to leap at 
once by blowing upon them with the breath or by means of a 
pipette. It would seem, then, that they first of all try to coma 
in contact with a passing insect, and, failing this, take advantage 
of a puff of air to attain their object. 

In view of the extremely doubtful advantage of a blind leap 
into space, the conjecture may be hazarded that the mite thus 
sometimes attains a flying insect which hovers near enough ' to 
fan it by the beating of its wings. 

Bestinatioii of tlie liigmting Mites* 

The problem of the immediate object of the mites in leaving 
tiie old buds by crawling, leaping, and adhering to insects next 
demanded a solution.. 'At the height of the migration the new 
buds were already visible and beginning to swell, and the' manner' 
in which and the 'extent to' which they 'acquired the. disease .had ' 
;still .tO' be. ascertained. Moreover, the leap into space would. 
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necessarily land many of the creatures on the ground^ and it was'^ 
conceivable that they sought or made some kind of shelter there- 
from which a new attack sprang at a later period, or even that 
they sought the roots and set up there another form of the in-' 
festatioji. Einally, as it transpired that here and there a resting- 
bud which had begun to show after the conclusion of the migra- 
tory period contained the mites, it seemed possible that some- 
might find a temporary shelter under the loose bark of the stem 
in the neighbourhood of such buds while still iiodeTeloped. All 
these points were subject to careful investigation, the results of 
which may now be stated. 

Shelter under Barh* 

Unless called upon to furnish shoots on account of the exten- 
sive destruction of the ordinary buds by disease or injury, the 
resting-huds remain as almost invisible knobs under the bark of 
the stem. There is usually some loose bark in their vicinity and 
this was carefully searched for the mite, hut with uniformly 
negative results. Specimens of a Tyroglijplius were found, and 
also some empty and longitudinally split shells which might have 
been hypopal casts, but of the gall-mite not a specimen. 

Behaviour on the G-round. 

To trace the actions of such minute creatures amongst the 
precipices and chasms into ivhich ordinary soil is converted by 
the microscope is well-nigh impossible. By preparing a specially 
fine mould the difficulty was reduced, and it was hoped that any 
tendeney to burrow into the earth or to encyst in sheltered 
recesses wonld at all events be detected. Experiments were 
made with both wet and dry earth, hut here again the results were 
entirely negative. The mites- showed no indication of having' 
attained a desired end, but crawled laboriously among the par- 
ticles of. earth, rearing themselves at intervals and waving their 
legs as though in the hope of rescue at the eleventh hour by some 
passing insect No burrowing, no encyst ment, no deposition of' 
eggs was notea, Tor hours, even for days, the' mites wandered 
aimlessly, becoming less and iess' vigorous till at length they died,. 
On the dry mould they were more, active at first, as the' wet soil 
■seemed to have, a paralyzing effect for the time being, . Tn the- 
latter' case , the mites, hewever, lived '.the longer, several ,, 'showing; 
sigi2S,.'of life' after the third day. 
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Further experiments were made with black-ciirrant roots wliicli 
were placed upon the soil and dusted with actively migrating 
mites. Again notfiing definite happened, the mites seemed in no- 
way contented with their uew^ environment, and acted as though 
the object of their migration were as far from attainment as ever.. 
Such negative results are, of course, inconclusive, but it seems 
likely that all the mites which fall to the ground are doomed to 
perish unless they should have the extreme good fortune to be- 
carried by some passing insect to another bush. 

jEntry into the neiv Buds, 

During the first week in June the mites were wandering actively 
about the stems, and some were found in the axils of the ieavesj 
and close to and upon the new buds (PI. 33. figs. 3, 4) . On June 7 
a mite artificially placed upon a young bud was seen to work its 
way in between the sheathing-leaves. Kew buds were removed 
at frequent intervals and examined for mites, which were found 
inside for the first time on June 8. During the ten days of more 
or less active migration which succeeded, the search for mites wm 
successful in a fair percentage of cases, but from the number of 
buds which afterwards proved to be diseased it is likely that the 
presence of one or t-wo of the animals was frequently overlooked* — 
a fact, perhaps, not greatly to be wondered at. The mites in any 
one bud were always extremely few in number. Till June 12 
the weather had been hot and dry, and on that date very few 
mites were wandering, and those still within the old diseased buds 
showed slight signs of life. The migration was apparently almost 
at an end. Eain then fell, and this seemed to revive many of the 
mites and to prolong the migration period for afew days. With 
rare exceptions, wandering mites were not seen after June 19, by 
which time the old abortive buds were entirely lifeless. The 
migration, therefore,' was at an end, and of the hosts of mites in 
existence at the end of Majr an infinitesimal number had obtained 
a footing in the new buds, ail the rest having presumably perished, 

Behmioiir of the Mites loithin the young Buds. 

■ The migrating mites were for the moat part adult, and eggs 
could be seen in the transparent bodies of the females (PL 33. 
fig. 7). The date of the deposition of these eggs seemed to be a 
matter of some importance, though by no means easy' to ascertain. 
The plan of searching for them by the dissection of individual 
buds was abandoned, but new' buds were' daily removed from 
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infested buslies, ent into small fragments, and placed in tubes ot 
spirit. These were sliaken vigorously and then allowed to stand, 
■aDci the sediment examined under the microscope. 

Eggs were first found in the huds removed on June 26. After 
that date the}^ occurred in increasing numbers. By the end of 
the first week of July the new attack appeared to be firmly 
established. Elites in all stages of development, as well as eggs, 
•could easily be found hy dissection of the new" buds, some of 
which seemed to show signs of abnormal development. In every 
case the mites were centrally situated in the buds — a remarkable 
fact in view of their particularly compact structure in this plant, 
which wmuld render it by no means easy for the immigrant mites 
to reach the interior. 

As the brood increased, the mites worked ceiitrifu gaily, 
encroaching gradually upon the more external portions of the bud. 

By July 20 the removal of two outside leaves sufficed, in some 
cases, to reveal the mites, and by the end of the month they were 
almost external in the most advanced buds, covered only by the 
loosely applied outermost leaves, wffiiie occasionally ooe or two 
individuals were found actually on the outside of the buds. 

The multiplication of the mites in the new buds had been so 
rapid during July and August, that it appeared highly probable 
that a second migration period was approacdiing. None such, 
however, was observed. The buds continued to sw^ell, hut re- 
mained green, and did not burst, and no wandering mites w^ere 
detected during the autumn. The creatures were now established 
in their wiater-quarters and were reproducing less actively. No 
iiei-v fact w'as to be added to the record of their life-history. 
Some might sueeumb to the rigours of winter, but the survivors 
would be ready to recommence the life-cycle in the following 
spring, 

AnimaU associafed with the Mite, 

'■ Bimning with great activity over the twigs of infested bushes, 
examples of .a red mite of the genus Actmeda were constantly 
found. No conclusive evidence of its habits was obtained, but 
one specimen had attached to its Jaws what appeared to be empty 
and it is quite ' possible that it preys to some 
extent on the mite, for it, belongs to a predaceous group ' of the 
.Trombidiidae., i, ' 

^ ' , ■ ' Within , the : diseased, buds' specimens of' a , Tyrofflyphm mite were 
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very frequently observed, and on one occasion, in October, a 
•species of Tarsonemiis was found. These are vegetable feeders, 
and coold not have been preying upon the Urio^hjes. 

Ill a large proportion of the mite-infested buds dissection 
revealed the presence of a small dipterous larva, apparently that 
of a Cecidoinyid dy (PL 34. figs. 21, 22). It was hoped that some 
examples would he reared and the imago obtained and identified, 
but its development is so slow that larvae observed in October are 
little larger than those seen in July, and show no signs o£ pupa- 
tion. Probably the fly will not emerge until next spring, when 
it is quite likely to prove a new species. It is always found at, 
or near, the centre of the bud, and feeds upon the mites. Its 
slow growth probably implies a moderation of appetite which 
.allows the mites, by their extreme fertility, to renew their 
numbers as fast as they are depleted, and thus to keep up the 
food-supply. 


The Mei- Currant Tlanf and the Mite. 

As none of the characteristic swollen buds appeared on red- 
currant hushes, which, moreover, flourished in the immediate 
neighbourhood of failing black-currant plants, it was believed that 
the red-currant w'as practically immune. "When the Cecidomjid 
larva above mentioned was first observed and some doubt was 
entertained as to its habits, red-currant buds were examined to 
see if they contained the grub, the inference being that the pre- 
sence of the grub W'Ould show that it fed upon the bud and not 
on the mite. 

The result of the examination was. entirely unexpected, for the 
mites were found in , considerable numbers. The attack differed 
remarkably from that on the black-currant, the infestation work- 
i!ig from the outside inw’-ards. At first 'they w^ere only found in 
'the axils of the leaves at the base of the buds, and perhaps within 
the first brown sheathing-leaves. Later' they penetrated more 
■deeply and had almost reached' the centre. " ' ' 

That they were not, merely sheltering there hut. were' obtaining 
nourishment was proved by the presence of eggs and larv®. ' l^o 
great harm, however, seemed' to be 'done by them, nor were they 
•■ever found except on bushes near to badly attacked black-currant 
plants. ' ' ' ■ 
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Conclusions. 

The obserrations above recorded maj be thus brieiij siiiri- 
marized : — 

1. Of’ the mites surviving the winter, those which have not 
succeeded iu entirely arresting the growth of the buds, but are 
driven out bv their development before Maj, probably perish. 

2. There is a definite migration period, which takes place as the 
abortive buds dry up and become uninhabitable, the new buds 
being then ready for the reception of the mites. In 1901 this 
period extended from the middle of May to the middle of June.. 
Any mites found wandering in The autumn are probably of the 
nature of an overfiow. 

3. Distribution is effected by (1) crawling, (2) adhering to 
insects, (3) leaping. 

4. There is a brief period wheii the total number of living unites 
is exceedingly few^ the old buds being dead, while tJie emigrants- 
tcMah have attained the new buds have not get increased to any 
considerable extent. This period in 1901 coincided with the last 
ioeelc in June. 

5. The mites are unable to maintain life in the ground, nor do 
they attack the roots, 

6. The red-currant plant can contract the disease, but does not 
a.ppear to suffer greatly from it. The mites first appear on the 
outside of the buds, penetrating inwards as they increase in 
number. 

7. Infested buds very commonly contain a Cecidomyid larva 
which feeds on the mites. 

If the results thus obtained are trustworthy, certain inferences 
follow with regard to the treatment of the disease. The most 
important are these : — 

1. Any treatment of the ground under infested bushes is 
iniiiecessarj, as the mites do not live'in the soil. 

2. Spraying in the early spring is only calculated to destroy 
mites, which wmuld perish in any case. ' 

■ 3. The only time : when spraying would be likely to, prove- 
beneficial is at the end of May and the beginning of June, when 
it is undesirable on account of the blossom. 

'■ "4. ■ The removai of all the' new^ shoots from infested bushes, at 
the ^end' of '' June, if practicable, would apparently clear the'piants. 
' of the disease. It , is at . all events i'mportant. to remember that at^ 
this 'time.the pest is,' reduced to','a 'minimum.. 
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Bibeiogbaphy, 

Eriophtes EiBiSy Westwood, 

Ph'^toptm rihis^ Westwood, Gardeners’ Clironicle, 1869 . 
Fhitoptus rihis^ Nalepa, Anz. Ak. Wien, xxx. p. 105 ( 1893 )® 
Eriophjes rihis^ iSTalepa, Das Tierreiek, 1S9S. 

Tliougli references to the black-currant gall-iiiite, and sugges- 
tions for its extermination, are frequent in the writings of 
'•economic entomologists, the serious contributions towards our 
knowledge of its life-historv are few in number, and ina}' here be 
•eon venientl j summarized. 

1. IVEWSTEAU. — ‘‘Decent Inyestigatioiis on the Currant-hud 

Mite, Fhytopfiis rihisP The British Katuralist, 1894. 
Egg-laying commenced, Feb. 20. Thirty per cent, of the old 
infested buds dry by May 19. Mites found in the axils of the 
leaves on June 2. First found within the new buds on July 
27, with eggs. ZSTo observations made during August. Migra- 
tion takes place during March. 

2. Warburtoe’. — ‘‘ The Black-currant Gall-mite, Pkyfopins 

rihis, Westwood.” The Journal of the Eoyal Agricultural 
Society, 3rd ser. voL viii. p. 754 (1807). 

Eggs found every month except December. Mites migrate 
during the spring, when slightly infested buds open and 
badly infested begin to dry up, No means of distribution 
■except by crawling detected. Attempts to ascertain what 
became of the dislodged eggs unsuccessful ■ 

•8. WiLS05. — ‘‘ Disease of the Black Currant caused by the 
Gall-inite {Pliytoptus rihis)P Pamphlet issued by the 
County Council of Fife, Dec. 1898. 

A few eggs found in December, numerous in February, 
Infested buds are dried up in July, before which time the mites 
wander. Distribution probably largely by wind, and perhaps 
by insects and birds, but no evidence offered in favour of this 
suggestion. 

■ EAPLAAMTIOlir OP THE PLATES, 

Plate 33, 

Fig. 1. Twig of blackcurrant showing diseased buds. From the apes to the 
point marked A is the current years growth ,* between A and B is last 
. yeaPs wood with the' buds which sbriyelled at the end of June 1901 ; 
below' B is older w'ood with dry brown buds which dried in the 
summer 1900. . - ■ 
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Fig. 2. Diseased buds i^^hicii baTe managed to produce dwarfed leaves. 

3. IN^ew bud at the time wlaen the mites are establishing themselves in 

and are now to be seen on the outside. 

4. Fig. 3 magnified. 

5. A piece of diseased bud, showing the mites and eggs iu situ. 

$, Two mites in the erect position, prior to leaping. 

7. Lateral view of mite as seen wTien crawling, drawn on a '5 mm. chart., 
(Ultimate cliTisions=Ai 3 - mm.) 

S. Leg of mite, showing the feather-hair ” and bristles. 

9. Fosterior extremity of mite, showing the tail-disc and two bristles, 
when iu the erect attitude assumed before leaping. 


Plate 34 . 

Fig. 10. Dorsal view of tbe anterior end of the mite, showing the characteristic- 
sculpturing of the “ carapace.” 

11. Yentral view of same, with the mouth-parts (m.) and external sexual, 
organs (s.). 

12. Dorsal view of posterior end, 

13. Yentral view of posterior end. 

14. Diagrammatic representation of the positions assumed by the mite 
-wbil© endeavouring to obtain a firm hold by its tail before standing: 
erect. 

15. Showing how’ the erect attitude is assumed. 

16. An egg, drawn on a T mm. chart. (Ultimate divisions=Yj,;j mm.) 

17. An egg at a later stage, with the contained mite, ready for hatching.. 
IS. Larval form of the mite. 

19. Mite about to undergo eedysis. 

20. Mite erawTing, as seen from above. 

21. Ceeidomyid larva found in the diseased buds— lateral view : — 

/j 2 .=inoutb, s. = spiracle, z‘.= trachea. 

22. Magnified drawing of anterior end of the Ceeidomyid larva. 

[Figs. Tj 10, 11, 10, is, 19 drawn by the camera lucida,”] 
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On tbe Eoeaminieeea collected round the Funafuti Atoll from^ 
Shallow and Moderately Deep Water. By Eeedeeick: 
Chapman, A.L.S., F.E.M.S. 

[Read 5tli December, 1901.] 

(Plates 35 & 36.) 

Contents. 

I. Introductory Remarks. Pp. 379-3S0. 

II. Foraminifera from the Ocean-Beaches (Sollas Collection). With Kotes. 
and Description of New Species. Pp. 380-386. 

III. Foraminifera from the Lagoon-Beaelies, Funafuti (Sollas and David 

Collection). Pp. 386-387. 

IV. A Description of the Reef-fragments, with adherent Foraminifera, from 

the Reef-ihce, Funafuti (David and Woolnough Collection). With a 
Table of Distribution and Notes and Description of a Nevr Species.. 
Pp. 387-396. 

V. A Summary of the Foraminifera found at depths from 16-200 fatlioins 
round Funafuti (Halligan and Finckh Collection). With Notes and 
Description of New Species. Pp. 397-413. 

VI. Notes on the Distribution of some of the Species of Foraminifera from- 
the Reef-slope at Funafuti. Pp. 413-415. 

1. Introdtjctorx Eemaeks. 

The collections upon which the following] results are based 
are these : — 

(1) A series of shore-sands from the ocean and lagoon-beaches 
of the Funafuti Atoll, Obtained by Prof. W. J. Sollas,. 
F.E.S., during the first expedition to Funafuti in 1896. 

(2) Samples from the rocks forming the seaward slope of the 
reef at depths from 16-200 fathoms, obtained by means 
of heavy steel chisels and tangles ; also samples of sand 
from various depths. Collected by Prof, Edgeworth David 
and Mr, Woolnough in 1897. 

(3) A series of sand and reef-rocks eolleeted by Messrs. Gm- 
Halligan and A. E. Finckh round the Atoll at ; depths 
down to 240 fathoms, -AlsO' soundings and dredgings 
taken along a line due west from Tutanga, Collected in 
August 1898. 
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During mj microscopical examination of tte thin slices of the 
cores brought ui^ by the boring operations at Funafuti it was 
erident that, in order to arrive at some definite conclusions re- 
specting toe meaning of the various changes in the facies of the 
foratninlfera and other microzoa found at different levels, we 
ou<^ht to know more about the actual distribution of the microzoa 
livhig round the atoll and in the lagoon. By a careful study of 
the (Sffereoces in the distribution of the smaller organisms it is 
possible to gain information of considerable value as to the depth 
at which they best developed, and also -with regard to the ac- 
companying physical or hydrographical conditions. The present 
paper should therefore serve as a basis for the discussion of the 
.-slonifieance of the contents of the core as far as the foraminifera 
are concerned (and these organisms, by the way, constitute the 
greater proportion of the Funafuti core), since the results are 
■drived from samples obtained from fairly shallow-water deposits, 
speaking in the hydrographical sense. 

This interesting subject, in its bearing on the contents of the 
•core, may he discussed in a later paper of this series. 

The deep-sea soundings taken round Funafuti are also of 
considerable interest, and their description may he reserved for 
-another paper on the subject. 


II. Foeaminif-eea/j-o??! the Oceast-Beaches, FuirAFUTi, 
from material collected ly Prof. Soleas, 1896. 

jj-Qji;, The actual label-names attached to the samples of 

■sands have the following signification, and the native name alone 
is here retained: — “Our Islet ” = Fongaf ale Islet or Funafuti 
Island; “South Island ” = Aval au Islet; “G-old Island •”= 
Fualopa Islet. 

The following terms in the Table denote the relative abundance 
■of the specimens v.r.=very rare ; r. =rai’e ; f. =frequent ; 
.c, = common; y.c.= very common; es.c.= excessively common. 
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jS’ame. 

Y. end 
Fongafale 
Islet. 

Avalau : Fiialopa 
Islet. Islet. 

1. 

Nubeeuiaria litcifuqa, Defr 

T.,r. 

2. 

Bmd^i, Millett ' 

r. 

3. 

5 , iammims, Chap 

r. ! 

4. 

dimricata, Brudj ' 

r. 

5. 

Bihcitlina in'egidaris, d'Orb ' 

'■ r. 

f). 

,, rmgemilMmdi ' 

... ; r. 

7. 

SfmdjK'iiUmt iiitlda, d’Orb 

v.r. i 

6. 

,, var.yiiw/a/cL Egger' 

..... L ' 

11 

camdmdcda, d’Orb 

v.r, i! 

10. 

„ acnttimargo, Bradv 

! f. : 

11. 

,5 aiifdiaricm, d'Orb 

: 1*. * 

: 12. 

,, grata. Terq 

i f. 

: 13. 

,, crenata. Karrer.. ' 

v.r. 

: 14. 

Mii'ioiira circular is (Born) 

^ e. I 

: 15. 

, , „ var, suHineata , Brad v * 

T.r, 

: 111 

,, siibrotunda, (Mont.) i 

Y.r. ; 

**17. 

,, labiosa (dOrb.) 

c. ! 

^ 18. 

„ irigomda (Lmn.) ^ 

v.r. i 

1 19. 

ohlonqa {%loiii.) 

...... ; c. i 

! 20. 

„ Boscmut (d’Orb.) 

r. i 

: 21. 

,, semmitlum (L.) 

f. ' 

i 22. 

,, funafutiensis, Chap i 

v.r. ! 

; 23. 

Bomana (d’Orb.) 


v.r. ; 

: 24. 

Cuvieriana (d’Orb.) 


r. 1 r. 

! 25. 

triearimia (d’Orb.) 

v.r. 

1 2t>. 

„ 3 j var, Bertkeimmuif 

e. : c. 


Bradv. 


!' 27. 1 

„ 55 var. Terqueimam, 

v.r. : 


Brady. 


' 28. 

„ hleomis ( W. & J.) 

... v.r. 

;*29. 

j 5 agglutinans (d’Orb. ) 

' e. 1 


Ferimacii j d Orb.) 

: e. f. 

^ 31. 

„ Linmam {ddOvh.) 

1. 

i 32. 

midosa- ( Earrer) 

r. 

33. 

,, reiicHiaia (d^Ovh.) 

v.e. v.c. 

; 34. 

„ ■ Farkeri (Brady)... 

t r. 

* 35. 

ArtieiiUnafiimlky var, inormta, Brady. . . 

■ : v.r. 

: ,36. 

Hmierbm mripresm (d’Orb.) 

* T. 

i 37. 

„ ornaiimma (Karrer) 

V.r. 

: 38. 

Flmmpinnxi exigua^ Braxlv 

i r. 

; 39. 

Sig'MoUim cehta (Costa) ' 

, £. 

i 40.: 

Cornuspira ■mmive-KSi Eeass i 


T.C. 

: 41.1 

Pcneropiis pertmics (Forskal) 


e. 

: 42. 1 

„ (Batscb) i 


f. 

->t43. 1 

{Momlgsidhun) cglindracem i 


f. 1 , 


(Lain.). j 



1 44,1 

, j ( 3L ) iit’U t(s ( Oineiin) i 


v.r. : 

i 45. : 

„ (Ji.) Sollasi, Chap, ............ 1 


v.r. ; 

1 46. 1 

OrM tolites marq imlis ( Lam . ) > 

, r. ' 

ex.c. c. 

! 

,,5 duplex. Carpenter I i 

r, : 

1 48.1 

, , cmiplam-ta, Lam i 

v.e, 

r. , i ' es.o. 


See notes appended to this list. 

'UKK. JOliBK.— y.OOLOOY,' TOL. XXTOI. ■ 27 



Mil. F. CKAPMA^l OK the 


i 

! 

N. end 

2^5ime. ; Fongafale 

, Islet. 

Aval an 
Islet. 

Fualopa 

Islet. 

v49. 

Orf)ifoiitcs vomjjianaM, var. plioata (Dana)' ...... 


r. 



v.r. 


al. 

Tcxtularia riujosct (Reuss) 

r. 


53. 

„ cu;/ic/7, d’Orb ' 

f. 



Verncmlin a spimtlosa ( Reuss ) 

r. 


54 


r. 


55. 

Clamfma ancjularls, d’Orb j ; 

f 


5>6. 

BoVtvlm-lmbata^'Bm&Y ...i i 

F 


a'T. 

,, tortimsa, Brady ! 

v.r. 


58. 

Sagrina raphanus, P. & J : i 

e. 


59. 

Globiaemia sacculifera, Brady : 

v.r. 


60. 

SinrilUna vivipam, Ehr 

v.r. 


64. 

„ inisquaiis, Brady j 

r. 

v.r. 

63. 

,, sqmiigera, Chap 1 

v.r. 



JPfitciliMi corrupata^ Will : 

v.r. 


64. 

Oipubakpora Poepi (d’Ovb,) j 

c. 

c. 

*65. 

,j „ Tar. (d’Orb. )i 

t. 


66. 

„ fabell(^formi% Brady 

V. 

r. 

67. 

„ (Trefo77ip}mhis) bulloides 

v.r. 



(d’Orb.) 



68. 

JJi&corhind aramaim (d’Orb.) 


v.r 

69. 

„ Fiiardebomia (d’Orb.) i 

V I. 


70. 

„ rosacea (d’Orb.) I 

r. 


71.' 

„ ntqosa (d’Orb.) 

v.r. 


72. 

„ glohularis (d'Orb.) 

f. 

v.r. 

73. 

„ tabcmaciUaHs, Brady 

i 'f* 


■X.74. 

„ aciminata, sp. nov 

r. 


75. 

„ coftcimia, Brady 

r. 


76. 

„ 07'hieula7'is (Terq.) 

c. 

v.r. 

77.: 

; Pkmorhulma larvata, P. & J 

i v.r. 


78. ! 

„ acervalis, Brady j 

1 


*79. i 

„ retinuoulata^ P. &; J | 

1*. 


80. i 

Tnmcaiidiiia lobatitia i 

v.r. 

i 

81. i 

„ varirjbUU (d’Orb. ) I 

v.r. 


82.^ 

„ rostratcf, Brady ! 

; v.r.' 


83., 

84.' 

5 , 'iYbiouiata (Czizek) 1 

Afumalina coronata (P. & j.) 

v.r. 

!, 


*85. 

Calcar ina Bpengleri (L.) 


1 1 

. SB. 

„ Brady 

1 v.e. 

r. 

1 87. 

s, „ Yn.i\pul€heUa,Gh.B.p. 

Pt’i'inpnvQfJi hfTPnlrif‘7f,ii ;(* 

1 0 


1 '88. 

i , 


:'*89. 

„ ,, Tar. /omeews, nov 

i ex.i, 

I r. 


!' 90. 

Gfpsina mhmreiis {^Qhxiltm) ■ 

i ' Y.r. 

1 

! 91. 

, , gMmhs (Reuss) 

1 v.r. 

i v.r. 

i 92. 

Polgh^ema c. 

( v.r. 

‘ c. 

i'93. 

Polqsto'meih stnaioptmctata (P. & M.) ... ...... 

1 ^ ■ 


! 94. 

„ ?Maeeiia {F. & M.) 

1 v.r. ' 


i 95. 

,, crispa (L.) 



; 9B. 

Arapkwtegma.Lessonii, 'd*Orh...,, ■ , e. 

j T* 

! ex.c. 

' ex.e. 

i 97. 

,! ' 

Heterostegma depressa, d*OrK ' '' 

1 ' ■ r. 

1 

i f. 

1 


See notes appended to this list. 
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Of the foregoing samples of forarainiferal sands from the 
seaward beaches o£ Funafuti, that from Avaiau Islet is bj far 
the richest in organisms. The Foraminifera are there in great 
profusion, and the species very numerous for a coral area ; the 
specimens themselves are beautifully preservedy even down to 
the most delicate ornamentation of spines and the perfect 
contour of the shell in many of the fragile forms. 

Besides the Foraminifera we find in the sand of Avaiau Islet 
fragments of calcareous Algae, spicules of a Calcispoiige, Aleyo- 
narian spicules, a few Heteropods and numerous Ostracoda ; 
the valves of the last-named organisms are more than usually 
abundant and varied, and these, together with other Ostracoda 
from Funafuti, will be enumerated and described in a separate 
paper. 

The sand here examined from Fongafaie Islet is water-worn 
and perhaps wind- polished, so tliat the result — the occurrence of 
five species only of Foraminifera — ^is not surprising. 

We now proceed to the description of new species, and notes 
on the more remarkable forms of the Foraniiriifera occorriag in 
the beach-sands of Funafuti. 

Notes on the Forammifera of the Neack^’Samis^ FmmfntL 

Miliolina labiosa (jF Orligny)* 

The Bpecimens from Avaiau Islet exhibit the same tendency to 
merge into Nubecularia Bradleyi^ Miliett, by growing irregularly 
in a lateral direction until the miiioline character is entirely lost, 
whicli Miliett remarks in his description of the Malay fora- 
miiiifera , There are apparently no- specimens from Funafuti, 
such as . were found in the Malay soundings, which pass into 
MilioUna vaividaris (Beuss). 

MiLIOLINA A&eLljTINANS,((i^’0-r5.). 

The form which is rather fz^equent at Avaiau Islet partakes of 
the general- characters of M. Boseiana (dlOrb.), and might 
perhaps with equal -reason be assigned to; that species. ' Miliett 
figures a similar example from the Malay jirchipelago f. 

Miliolina Feritssacii 

' Probably' more than half the -number of ; specimens from 
Funafuti are represented by the 'flattened -costate variety, formed 

■; * Joum. R. Aiicr. Soc. 1398, p. 502. 
t To/W.- Wt p. 268, pi. iv..figs. 4 
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almost on a spiroloeulme plan, similar to the figure giyen bj 
Miliett of his Malay specimens 

Eexeeoplts (Moxaeysibium) cylikbeaceijs (Lmn.). 

A very delicate little form, which by its thin shell-structure 
and simple oral aperture seems to belong to the subgeneric type 
Monah/sidimn. 

Oebitohtes GOMEL ^xata, Lam .^ var. plicata, J . D. Dana . 

Margimpora vertebralis, Blainville, yar, plicata.^ Dana, 1848, in Wilkes’ 
United States Exploriog Expedition Ileports, Zoophytes/’ p. 706, [in 
voi. of plates referred to as Margmopora verfebralis ?] pi. 60. figs. 9 
9 R, b, 

Orbitolites laoimatm^ Brady, 1881, Quart. Journ. Micr. Sci. toI. xxi. 
N. S. p. 47. 

0. complatiata , yar. lacmiata ^ Carpenter, 1883, Eeport on the Genus 
Orbitolites, Zool. Cliall. Exp. part xxii. pi. yii. 

This is the well-known thick variety of Orlitolites wdth the 
plicated margin, and which Brady showed to be a stage of shell- 
growth dependent on a phase of reproduction, since the edge 
bears chaiiiberlets with megalospheric young. J. D. Dana 
described this variety as plicata in 1848, and H. B. Brady 
appears to have overlooked this when he described his specimens 
from Fiji and elsewhere. 

HadB'OXIA MIXOB, sp. BOV. (PL 36. figs. 1, 2.) 

Test attached by the earlier segments, wEich are frequently 
grouped in a triserial manner, as in Verneuilina, &q, ; afterwards 
growing erect or in a vermiform fashion, similar to S. Torres- 
iemis, but is nmch smaller. xUpertiire horseshoe-slmped. 

Average length of test 2-4 mm. ; average diameter *7 mm. 

Avalaii Islet ; very rare. 

Yebxeuili'ha spixflosa {Beuss). 

The specimeos. horn ' Avalau Islet .are in very fine condition, 
and the spinous processes are exceptionally long. 

.Patellixa gobeitoa,ta, Williamson . . , 

It is very unusual to fi.nd this species in, low’ latitudes, but it 
is not unknown from such localities j dt ' has, for instance, been 
recorded, from Mauritius and ■■ elsewhere.' It is, however, more 
abundant ill temperate and. colder areas* 

, , dourn. Ei. Micr.'Soc. 1898,'p. '507, pi. xii. 'figs. ,7 a-6’. ,■ 
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C'rMBiLOPOBA PoEri, var. squamosa {cFOrh.), 

Motalia squamosa^ d’Orb., 1826; Ann. Sci. Nat, toI. vii. p. 272, no. 8. 

Mosalina squamosa^ d'Orb.. 1839, Foram. Cuba, p. 100, pi. iii. figs. 
12-14. 

Cymhalopora Poeyi,^ d’Orb., depressed var., Brady, 1884, Hep. Chall. 
Toi. ix. p. 637, pi. cii. iigs. 14 a-d. 

This variety is a neat depressed form of tlie heavier siib- 
conical specific type ; in its earlier stages it is sometimes fouiifi 
parasitic upon algse. 

Discobei]??a acuminata, sp. BOY. (PL 36. fig. 3.) 

Test conical, elongate ; the apex terminating in a sharp point. 
The inferior face deeply sunken. Chambers arranged in about 
six whorls, the segments long and set obliquely. Suri’ace of test 
ornamented with, radiating striae centred in the apex and the 
umbilicus respectively. Height ’3 mm. ; diameter *2 mm. 

Although D. acuminata is related to D. tahernacularu^ Brady, 
it diiiers in having straighter and longer sides to the cone and a 
pointed aboral extremity. 

Shore-sand, Avaku Islet, Funafuti ; rare. 

PUANOEBULINA EETiNACULATA, Parher 4" Jones» 

Fhmrhulina retinaculata, P. & J., Phil, Trans, vol. civ. 1865, p. 380, 
pi, xix, fig. 2, 

A wild-growing modification of P. d^Orbigny, 
parasitic on shells or algae, in which the chambers of the later 
whorls are partially separated, and ' bear numerous apertures 
especially around the periphery of the test. Parker and Jones’s 
specimens were found in the West Indies, This form is especially 
worthy of notice, as it does not appear to have occurred often, 
if at all, since the original description was published. P, retin-- 
acmlata occurs at Funafuti detached from their surfaces of 
support and mingled with the sand. ■ 

CaXiCabina Sbenglebi ( Lmni )- ■ ■ 

This species' appears to be almost exclusively confined to the 
East Indian Archipelago, and therefore its occurrence at Funafuti 
in at least' one of the samples .of beach-sands is interesting as 
adding to its geographical range. The Funafuti specimens are 
s'mall hut typical, 
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Tinopoeits BAGiJLATiJS {Montfort\ var, eloeescens, hoy, 
(PL 36. %. 4.) 

This variety has its distinguishing feature in the curious 
dehiscent or florescent terminations of the spurs of the test. 
This is proved by thin sections to be formed by the redundant 
overgrowth of the aeervuline or compressed outer layers of cham- 
berlets upon the intermediate shell-growth forming the spurs. 
This overgrowTli is very thin, and covering the spurs forms a 
recurved edge around their extremities. Occurs at Avalau 
Islet, 

III. FoEAMIN.IPEBAyrm?^ the Lagoon-Beaches, Funafittk 

Two samples of the foraminiferal sand of the lagoon -beaches 
are noticed here, with the species of foraminifera found therein. 
One is from Funafuti Island (Fongafale I.), collected by 
Prof, Sollas in 1896 ; the other from the S.E, of the Atoll at 
Funafala Islet, collected by Messrs. Haliigan and Finckh in 
1898. 

The dredgings taken across the lagoon commencing off Fonga- 
fale at a depth of 10 fathoms have been microscopically examined 
for foraminifera and already reported upon 



Name. 

Lagoon-beach 
at Fongafale 1. 

Lagoon-beaeb 

8. end of 
.Funafala I. 

1, 

Mihecmiarm dimrieata, Brady 


T.r. 

2,. 

„ Defrance 

T.r. 


3, 

„ iacuuensis, Chapman 


T.r. 

4. 

5. 

Sph'Qloeulma nitida., d’Orb 

„ „ Tar. foveolaia, 


1% 

v.r. 

6. 

7. 

Bgger, 

„ grata, Terq 

,, antUlaruTn, d’Orb 


r. 

v.r. 

t*. 

8. 

Milioiifia s&Mi'iiuluM (L.) 


'9. 

„ oblonga (Mont.) ............... 

T.r. 


10., 

11. 

„ trigonula (Lam.) 

, , Mcarinata (d’ Orb.), var, Per- 

f. 

i\ 

v.r. '■ 

I 2 J 

„ iricanmta, var. Ter- i 

f. 


13. 

gmmmia, Brady. , . ■ , ' 

„ reticulata (d’Orb.) 

■ ■ r. , 

e,'. 

14. 

15.,. 

16. 

„ Fmmam (d’Orb.) ............ 

Peneroplk pertusus (ForskSl) 

„ arietimis (BBtaok) 


v.r. 

1 ■ 
r.' 

17. 

OrbitoUtes eo7npia7mta, Lam. ............ 

y.c, , 

Y.c, ' ■ 

18. 

„ (Lam.) 

r. 

Vc. ,, 


* See lourn, Linn, Soc., Zool, ygI, sxviii. pp. 161-210, 
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Hame. 


19. i TextuMria grarmen, d’Orb 

20. ! „ mgosa (E-euss) 

21. , ,, Hlphonifera, Brady 

22. ; Ciarulbia migif/aris, d’Orb.... 

2S. ; VahmUm, Jjai'iclmia, Chapman 

24. ■ Sagriua raphamiSf Parker & Jones ... 

25. ^ Ciiinhakipom Poe?// (d’Orb.) 

26. I BlsiX/rhina gMmlaris (d’Orb.) 

27. ' TmnmtulirM Almerimici (d’Orb.) 

28. i Calcarina hhpida, Brady.... 

29. i Thtoporus irn'Miatuff (Montf.) 

30. : Crifpsma inlwrens (Sehultze) 

31. - ,, vesieuians (P. & J.) 

32. i Polytrerm mmiaceiim (Pallas) 

38. i Amphlstegiria- Lessonii, d’Orb 

34. ' Heferostegina depressa, d’Orb 


Lagoon-beaek ; 
at Pongafale I. i 

Lagoon-beaeli 
S, end o,f 
Fiiiiafak I. 


y.r. 

f. 


y.r. 


y.r. 


Y.e, 


r. 

Y.r. 

c. 


T.r. 


T.r. 

c. 

v.c. 

es.e. ; 

v.e. 

v.r. ' 


T.r. 


e. : 

c. 

es.c. 

v.e. 

v.r. 

T.r. 


IV. A Desceiption of the Beef-feag-ments obtained from the 

BeEP-PACEs EuNAFCTr, Wpon ivjdch ADHEEENT FOEAMmiPEEA 
have been founds 

It seems desirable to keep the description of this series of 
specinieiis distinct from the foraminiferal sands, eliiefij in order 
to show how important a part the larger en crusting and adherent 
foraminifera play in forming the growing reef, a fact which has 
been brought into prominence by the evidence of the Fnnafiiti 
colieetions, both ,o£ the core and the samples dredged up from 
the living reef. These reef-samples are here arrangedj firstly, 
in their order of position around the Atoll from E,, S., to 
W., and, secondly, io the order of the depth from which they \A^ere 
dredged. The foraminiferal sands wdiich are described subse» 
quently are arranged in order of , depth ; the bathymetrical 
distribution of the various organisms may thus be, readily 
seen. 

'EM, of Para I., , 63 fathoms (1897). 

Two reef-specimens. (1) An encrusting mass of Foiytremu 
planum measuring 3 cm, x 2*75 cm, . This specimen was evidently 
torn off the reef at a weak point of ..attachment., , It is smooth 
exteriorly, with a slightly undulate surface,' and shows '.on" the 
under, attached, surface a rudely concentric manner of, growth* 
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At one side of tins specimen a full-grown raegalosplieric test of 
C'i/clocli/peus fJarpenteri lias been partially encrusted and over- 
grown hy the Folytrema. 

Pava I., 240 fatbonis (1898), 

Specmien A 51. 

A deep-sea coral with numerous adherent tests of Oarpenteria 
bakinifomiis^ and a doubtful specimen of G. rliapliidodendr^n. 


Fnnamaiiii (Beacon Id.), 25 fathoms. 

All alejoiiariaii stem encrusted in |.>laces with a pale green 
Fohjtrema plamim and a species of bryozoa, and bearing on its 
surface numerous specimens of Carpenteria montietdaris, C. utri- 
cularis, and Folyirema miniaceum* 

Fniiamann (Beacon Id.), 45 fathoms (coll A). 

A somewhat thin and flexuose piece of reef-rock measuring 
5 cin.xS cm., encrusted with algae, foraminifera, hydrozoa, and 
bryozoa. 

The foraminifera are Folyirema planum and F, miniaceum^ 
both represented only by young growths. 

Fiinamanii (Beacon Id.), 50 fathoms (1897). 

Soecimen C 1. 

Ooral-rock encrusted wdth Lithothamnion FhiUppii var. fmia- 
futiemis^ Carpenteria mo 7 iticularis^ Folytrema planum^ P. mini- 
aeeum and var. alba^ Berpulm^ and bryozoa. 

Bpeeimen C 2. 

A thin fragment of coral-rock with adherent organisms— 
Litdiotlmmmon^'fovdimimiem^ Serpulm^ and bryozoa. The foransi- 
nifera Me 8ayenina frondeseens^ Bdelloidina. agg^^egaia, Oarpen- 
term 'mmiticularisy C, uiidcularis^ and Folytrema mimacewM; 

,,(2) Another specimen of, F. plammi growing on a base of hard 
2 coral-rock, . measuring 8 cm. x 2 cm. The Folytrema haS' grown 
iiTegularly,,ibrimng 'thill layers. On the rougher side of this 
'specimen Carpenteria moniicularis occurs, and here, and there 
are little' patches of the pink Folytrema miniaeeum^ 
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Off Fiiiiaiiianii (Beacon Id.), 80 fatlionis (1897). 
Specimen C 6. 

All axis of a Gorgoniid witli an encrusting Litliotlmmnion and 
"brjozoa, also some adherent foraminifera and Serpidm. The 
foraniinifera are Carjpenteria monticiiJaris, ^ohjtrema miniaeemm 
and P. planum. Another similar fragment (see PL 35. fig. 2) 
shows, ill addition to the above species, a good example of 
Carpenteria tifricuhris and a large mass of Qarpenteria rliapld- 
doclenxlron. 

Off Fiinaiiianii (Beacon Id.), 80 fathoms (1898). 
Speeirnens A 22, 

Several fragments broken from the reef ; some eonsi sting almost 
entirely of successive layers of Polytrema planum having a 
snowy or frothy texture and appearance. Two of the fragments 
have well-developed specimens of Carpenteria rliaphidodendron 
adhering to their surfaces, one of them ineasuriiig 3 cm. in 
height. A fragment of Turlinaria perforated by ClionM carries 
several specimens of Haddonia torresiensis on one surface, and 
on the opposite face numerous bryozoa, a sponge, EaUmeda^ and 
the pink encrusting Lithothamnion Philippii var. fimafiitiemis^ 
and the following foraminifera Carpenteria monMcularis^ 
Q, utrimlaris^ and Polytrema miniaeeum in a young stage of 
growth. 

Specimen A 24. 

Two fragments of reef-rock, the upper surfaces of which are 
entirely overgrown with pure white examples of Polyirenut 
plaminu On the under surface bryozoa, Serpnlm^ and Polytrema 
miniacemn occu r. 


Ealefatn, 38 fathoms (1898). 

'Specimen A 19. 

A piece of bard calcareous rock, measuring 18x11x4 cm., 
overgrown on the upper surface with knobs and crusts of Ziiko- 
thammon Pliilippii var. fumfutiensu^ Pmmmocora sp., bryozoa, 
and brachiopoda, {Crania). Also, the foraminifera PolpTenm 
planum and P. mmiaceum* ' The ■ corals are '.chiefly adherent to 
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the upper (cleaner) surface, the bryozoa on the lower surface, 
whilst P. planum and P. miniacemn are on both surfaces. 

Off Tiitaiiga, 60-100 fathoms (1898). 

Specimen A 35. 

A fnsgineiit of reef-rock measuring 7*5 x 4*5 cm., encrusted 
witii Polift-rema planum^ wliich almost completely covers the 
speciiiien. There are also a few thin crusts of Lithotlimmiion 
FMlippii vsbT. ftmafiitie-nsis associated with it, and an example of 
Opelochfpeus Garpenteri (form B), measuring 2*5 cm. in diameter. 
The base of the rock is cavernous and drilled by boring 
organisms. 

Off Tiitanga, 115-200 fathoms (1898). 

Oarpenteria lalcmifo7miB very numerous on deep-sea corals 
( Ooidinidm). 

Off Tutanga, 117 fathoms (1897). 

Specimen A 32. 

A rough, irregular fragment of reef-rock, measuring about 
10x9x6 cm., consisting of an aggregate of organisms, as 
foraminifera, minute corals, lijdrozoa, and Serpulce^ solidified by 
intergrovvth and encrustation. By far the larger mass of the 
rock is formed of the encrusting and cementing organism Folp- 
fremu plamm^ which here still retains the pale green colour so 
frequently seen in living specimens. This green coloration gives 
to the Folptrema an illusionary resemblance to an alga. The 
large form (B) of Opchclppeus Oarpenteri is represented in this 
block by a specimen measuring 5 cm, in diameter, whilst there 
are numerous examples of the smaller form (A) embedded 
between the other organisms. . 

Off Tiitanga, 135 fathoms (August 1898). 

Specimen 3 

K collection of reef-fragments j consisting of some large masses 
of Folptrema ■ planum (see P1.B5. fig. 4), one or two measuring 
about ,5 cm,' square; some, lameliibranch shells overgrown inside 
■and.' out with Serptdw and Folptrema planum ; .fungoid corals 
. accreted with .growing organisms, Folptrema planum ; a 

■fragment; of an 'aleyonarian stem measuring 4*5,, cm. in- length 
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and having a diameter of 1*8 cm., encrusted with Folytrema 
flamvwL which lias ensured its preservation. 

Dredgings taken near Tntanga (heariiig 102" to Tutanga, 
155'-' to Tegasn), 136 fathoms (1897). 

.Fragmeiitaiy rock-speeimens and Halimedci-^omt^, One piece 
consisting o£ an encrusting mass of Fohjtrertia planum measures 
8x2 cm. and is 4 mm. thick. The outer .surface is smooth and 
of a Tery pale g,reeii colour. To the under surface a fine speci- 
men of Haddonia torresiemis is attached. 

The smaller fragments bear numerous dark-coioured speci- 
mens of Folytrema miniaceiim, 

A fragment of Alcyouarian largely composed of the aggluti- 
nated spicules. 

Associated with these are Sagenma fronde&Gem {miHalimeda) 
and Cyclodypem Carpenteri (form A). 

Dredgings west of Tutanga, 200 fathoms. 

Specimen A 2. 

Two rather massive pieces of organic calcareous rock and 
fragments of a Gorgoniid stem. 

The largest piece of rock measures 12*5 x 6x3*5 eon, and^ 
consists of large flaky masses of Folgtrema plammi builfc in^ tiers, 
rudely resembling the nest of the wasp (Vespa); with many 
adherent fo rami nif era, bryozoa, Serpides, braehiopoda {Crania)^ 
and aig,s. Besides P. plmium the other foraininifera are Folg- 
trema miniaceum^ whose small pustular tests are scattered over a 
large portion of the rock, and Oarpenterm serialise sp. iiov. 
(Pi. 35. fig. 3). There are apparently two kinds of alg» — -one 
a thin, pink, encrusting form, and, the other, a thread-like or 
filamentose and branching organism rather doubtful in its 
affinity. 

The smaller' piece of rock ’ measures 8*5 x 5 x 2*5 cm., and has 
a double nodular shape, with a lumpy surface,, overgrown w,'ith 
Folytrerm planum^ ,P. mmiaceum^ 2 iX\ii several species of, bryozoa. 

The aleyonariaii stems are encrusted with a pink alga, and 
foraminifera (as Carpenteria iitriGularis^ Foly trema ■■minmceum). 
a sponge, and numerous bryozoa. 
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Soiitli of Fiiafatii, 25 fatlioms (August 14tli, 1897). 
lieef-fragiiients witli broken shells aud iiiaiiy ibraminifera. 
Tbe latter are : — 

Orbitfjlites eomplanafa, rare. 

Sapenina fiomlescens, eoiiimon and well-grown, on shells and 

Malmeda, 

FlanorhiM-JUt aeervcdis^ verj rare, on Halinieda. 

Polptrema plamim. on Halimeda, aud forming button - like 
masses. 

P. mmuwemni veiT common. 

Off Pnafatn, 60 fathoms (1897). 

Specimen C 4. 

A flat piece of coral covered with piiik Lithothammon, forami- 
iiifera, SerpuJw, hrjozoa, and brachiopoda {Grama). 

Tlie foramiiiifera are Sagenina frondeseenSi Saddonia tarred- 
emis^ and Pohjtrema miniaeeum. 

Off Fnafatn, 60 fathoms (1897). 

Specimen C8. 

Coral-rock encrusted with. Liiliotliamnion.^ Folgtrema planum.^ 
and bryozoa. 

S.S.W. of Puafatu, 60 fathoms (1897).. 

Specimen C 5. 

Calcareous rock encru.sted with Litliothmmion, foraminifera, 
a .small cora.], Se?puhe, and bryo.zoa. 

The foraminifera are Saddonia torresiemie^ Garpenferia 
montdcidans, :md Folgtrema nitmaeeum. 

South of liiafatu, 119 fathoms (1897). 
'Beef-fragineots, one of which measures 2*5 X' 2 cm,. It is 
encrusted with to Avhielrare attached several 

specimens of Saddonia torredemis* There are also specimens 
of Cgchclgpeus Carpenteri (form A) in the accompanying sand. 
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Iable Ulmtmting the Disteibution 0 / Reef-foemin& Eoeami- 
NIEEEA {adherent and encrusting species) round the Atoll of 
Funafuti 



Name. 1 

Localities. 

Depths in 
fathoms. | 

1 

Conditions of growth. 

1. 

Smemna Pava, Funamaim,' 

30, 36, 50, Found chiefly on Halhneda\ 


(Bradj). ‘ 

Tiitanga, and : 
Fuafatii. 

(50, 13(5,, 
150, 200.: 

joints. 

! 

Hff.ddonm mrreBk'mi%- 

Pava, Fiinamanu,' 

2 . 5 , 35, 40. 

Adherent to reef- rock and 


Chap man. (Pi. 35.: 
figs. 1 & i «.) ; 

Tutaiiga, and; 
Fuafatu. 

60, 80,; 
119, 136.i 

reef-orgiiriisms. j 

^ 3. i 

Biklloiiina amrearfia-. Pava and Funa-i 

25, 50, 60,1 

Found growing on reef-| 

i ! 

Garter. 1 

maiiu. i 

63. i 

rock, iiiillepores, corals,; 
and moilusean shells. | 

: 4. i 

Ckrpentcfla ntrkidansy 

Pava, FLmamanu,i 

25. 50, 57,; 

Grows attached to MaU-l 

1 

Carter. ' 

Tutaiiga, and; 
Fuafatu, j 

60,80,94.; 
136. 150,; 

m. ; 

rneda, Aleyoiiarian stems, 
millepores, or bare reef- 
rock. 

i 5. 1 

Oarpenterki hakud- ' 

Pava and Tutanga.| 

115-240. 

Growing on deep-sea corals 


forml% Gray. 


and Serpule. 

j 6. 

Carpenter h monfini - ; 

Funaiiianii, Tu-i 

25, 50, 60, i 

Growing attached to Poip- 

i 

lark, Garter. | 

tanga, and P’ua-; 
fatu. 

80, S6,i 
135, 

Irema phmmi, Alcyo- 
iiarian stems, moilusean 
shells, or bare reef-rock. 

; 7. 

Carpenteria rhaphk 

? Pava ; Fuuamanu 

60, 80, ' 

Found only at two or three 

i 

(hdendrmt, Mobius.i 

and Fuafatu. 

2240. 

depths. Grows in massive 

j : 

1 i 

i i 

(Pi. 35. %. %) 1 



clusters, tl^rowiiig out 
tubes which are often 
Joined terminally by a 

i ! 

i ! 

' 



plafc'form-like growth of 
Pobpreim piim u hl 


Carpenteria mri alk. j 

sp. Eov. (Pi. 35. i 

fig. 3 .) 1 

Tutanga. 

200. 

Attached to reef-fragments. 

' 9. 1 

Botptre^na pl((n%7n ; 

Pava, Funamanu, 

38, 45,1 

Found encrusting reef-rocks' 

1 1 

(Garter). (PI. 35.' 

Falefatu, Tu- 

50,60,63.1 

and I’oundiiig ofl* sharp 


figs. 2 & 4.) 

i 

tanga-, Fuafatu. 

; SO, 117.! 
!' 119, 13oJ 

i 136, 200.1 

i ! 

1 : 

angular fragments by eii- 
wrapping them in sueces- 
i sive layers of aeerviiline 

1 cells until the original 

1 contour entirely disap- 
! pears. It even grows over 
!. living orgaiiism.s, such as 

1 Opeioei-i/peiis, until they 

1 are quite covered up by 
i the rapid growth of the 

1 foraminifera. 

10. 

Bolpirema mmiaeewn 

Funamanu, Fale- 

■i 25, 38, 45. 

1 Growing profusely on 'Polg- 


(Pallas). 

fatu, Tutanga, 
and Fuafatu. 

; 50,60,80, 
136,200. 

i trema plmmm, Malimeda 
\ joints, or reef-rock. ' 

11. 

Poiptrema miniacmm, 
var. alba, Carter. 

1 Fimamanu. 

j 

1 

50. 

1 Associated with P. mhiia- 
i ce^m but very rare. 

i 


* This table includes data given in my earlier paper on the same, subject. 'See 
Jouni. TiriTi. Soc,, ZooL vol. xxviii. pp.,1-27. 
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B'esides the foregoing adherent fora mini f era, the ordinary 
species of smaller dimensions which live freely on the reef play 
an ioiportant part by the enormous quantities of their testa which 
speeclih' become encrusted and consolidated by the growth of 
organisms. A cavernous rock is thus formed, the interstices of 
wliieli do not become filled until a much later date in the history 
of tlie reef-formation. 

Such noteworthy species are Ampliidegina Lessonii^ Tmoporus 
haeulahts, Referostegma depressa^ Calcarina hispida (which, 
however, is one of the first organisms to disappear by solution), 
OrbitoUtes compimiata and 0. marginalise and Ogcloclgpeus 
CarpenierL 

As regards the last named species, C. Carpenterie it is interesting 
to note its occurrence at four localities round Funafuti, namely, 
Pava, Eiinamanu, Tiitanga, and Puafatu. It has a range in depth 
of 30-200 fathoms. At 50-60 fathoms both the megalospheric 
and the microspherie forms occur, form A greatly preponderating. 
At SO fathoms form B (the microspherie or large discoid form) 
was most frequently dredged up alive by Prof. David. 


Notes on Noraminifera j-rom the Beef-fragments. 

Funafuti* 

Gaepenteeia balanifoemis, Grag . 

Carpenferia bakniformis, Gray, 1858, Proc. ZooL Soc. Lond. vol. xxvi. 
,p. 269, figs. 1“4. 

Ci balaniformke Cliapmaii, 1900, Jonrn. Lino. Soc., Zool. vol. xxviii. 
p. 13/pL -Lfigs. 1, 2. 

Other deep-sea corals with numerous attached specimens of 
0»lalamformu}iBXQ been sent on in further collections sioce 
the first paper on Punafuti Poraminifera was written. One of 
the corals came, from 240 fathoms off .Pava I., and is the deepest 
sample obtained from the reef. This specim,en hears no less than 
31 mdividuals, of the above species distributed over the surface. 
A curious example of fusion between tivo shells also occurs, which 
points to, the ability which this : genus- may possess of' forming 
colonies, . and large masses of .almost .indefinite size, providing' the 
■growing testis not.brolren up by predatory fishes or by mechanical 
means.: ' ■ ■ . ■ 
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CaEFE^TE'EIA EHAPHIDOHEJiTBEOy, MohiuS, (PL 35. fig. 2.) 

/ Fohjtmna hmmiesQens, J, D. Dana. 1849, IT.S. Exploring Exped., 
Atlas Zoopli jtes, p. 707, pi. 01. fig. 3. 

Mkapkidodendrfyn alburn^ Mobins, 1S70, Tageblatt der 49 ^^ersainniluiig’ 
(leiitselier Natiirforsclier imd Aerzte in Haiiiburg, p. 115. 

Carpenteria rliaphidoderidron^ Mobins, 1880, Beitrage ziir ^leeresfaona 
der Insel Mauritius imd der Seycbellen, Berlin, p. 81, pi. v. figs. 6-10; 
pi. vi. fig. 1-6. 

It is possible that the specimen which Dana described as pale 
brownish, thick incrusting, cavernous, surface gibbous, lacerate 
and very irregular,” is a young specimen of the above species. 
Since the fuil-grown form has been so admirably figured and 
described by Mobius from Mauritius, it is unnecessary to further 
disturb the nomenclature by substituting Danids name. 

This species is very much in evidence in certain parts of the 
core obtained From Funafuti, where it sometimes constitutes 
thick layers between the ordinary foramiiiiferal sand and reef- 
rock. More often, however, it is represented only by fraguients 
broken down to a more or less uniform size, as though by the 
agency of browsing animals. 

(7, rkaphidodendron appears to be most at home in depths 
between 63 and 80 fathoms. 

CAEPEFrEEiA SERiATis, sp. nov. (PL 35. fig, 3.) 

Test hyaline, somewhat glassy or polished in texture, cansistiiig 
of more or less numerous chambers sometimes shaped like a 
calabash or water-pot with a distinctly spouted aperture placed 
a little eccentrically, at others, of a combination of fiask and 
long cylindrical spout. The apertures, in fresh specimen, 
armed with sponge-spicules. Chambers arranged in roughly, 
linear fashion or in a meandering series* Adherent to reef-rock. 
Diameter of the chambers at their basie 1-2*25 millim. Diameter 
of aperture about *3 millim. This organism appears at first 
sight to bear a deceptive resembiauce To certain forma of 
Polyzoa. 

Found at Tutanga, 200 fathoms. Frequent* 
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PoiiXTEEMA pla:s'UM; Qirte7\ (PI. 35. figs. 2 & 4.) 

Polytrema planmn, Cartel’^ 1876^ Ann. & Mag. Nat. Hist. ser. 4^ 
yoL xvli. pp. 211 j 212 . pL xiii. iigs. 18, 19. 

frypsina melohesokles. Carter, 1877^ Ann. & Mag. Nat. Hist. ser. 4, 
Yol, XX. p. 172 . 

Pohjtrtiaa mmiaceiim^ xar. mvolva^ Oliapman, 1900, Joiirn. Linn. Soc.^ 
ZooL vol xxTiii. pp. 17, 18, pL 2, iig. 3, and text-figure 2. 

P. pkimm. Carter, Cbapman, 1901, Ann. & Mag. Nat. Hist. ser. 7, 
vol. vii. pp. 82, 83. 

P. piammi; Gliapmaix, 1901, Journ. Liim. Soc., Zool. vol. xxviii. 
pp. 201, 202, pi. 20. tigs, 6, 7. 

This freely-growing forainiiiifer produces extraordinarily large 
masses of calcareous rock at Funafuti. At first sight they were 
thought to he calcareous alg^, for their hahit of growth is very 
similar to encrusting forms of LithotJiamnion and Litliopliyllim, 
A inicroseope-section of the organism, however, at once reveals 
its relationship with Pohjtrema and Gypsim, It is extremely 
difficult to decide from an examination of the external surface 
whether the specimens are foraminifera or algsB, unless one has 
a special knowledge of the minute differences met with in the 
respective groups. 

It is not uncommon to find this organism forming an encrusting 
mass of about 5, centimetres square. One' example from Tutaoga 
(60-100 fathoms) measures about 7x5 centimetres. Another 
piece of calcareous rock, composed almost entirely of laminar 
growths of F, plmiim^hnii a measurement of 13x5x4 centi- 
metres. 

As regards the depths at which this peculiarly interesting 
foramiiiifer is found, the limits of its best development are from 
about 80, to 200 fathoms. 
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T. A SursiMAsr of the Forahi^'IFESa found at depths from 
16-200 FATHOMS HOi'HD FuHAFDTr, in dredgings made %' 
Messrs. Halligaf" and Eif-ckh. 

In tMs table the results of the detailed examination of the 
sands obtained during ti?e latter part of the woiA of the 
Expedition, in 1S98, are given. 

The coliimiis are arranged in order of depth, the localities 
oeeiipving a secondary place. The reason adduced for this is 
that in the case of Eoraminifera from the loose sands found 
either in sballovv or fairiy deep water the temperature seems to 
be a more important factor than local surroundings ; whereas 
ill the case of the reef samples the organisms are largely de|;endent 
ii I j on en vi ron in e ii t . 

The dredgings include, besides Foraminifera, the following 
organisms — Calcareous 

and other genera), Calcisponges and loose spicules, Alcjonarian 
spicules, Serpulse and boring Annelides, Polyzoa, Ascidian 
spicules, Lamellibranchiate shells, Heteropods, G-asteropocls, 
Pteropods, Echinodermal plates and spines, Ostracoda (chiefly 
Bfdrdia and Loivoconclia) and other Crustacea. 


In the annexed synopsis of species from the Funafuti Atoll, 
for the sake of uniformity of treatment and in order to enable a 
comparison with the Synopsis giYen in my former paper (pp. 206- 
209 of the present Toiume), the fbllomiig significations are 
used : — v.r. == very rare, r. = rare, f. = frequent, c. = eonimon, 
Y.e. = very common. 


LIHX. JOrEH.— ZOOnOGX, TOL. rxTxix. 
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Safe Oil Species f to ui the Sands of the Meefslope^ 

SpmoLOCULixA PA'RYULA, sp. nov. (PI. 38. fig. 5.) 

Test oTate, eoiiiplanate, extremities producecL Oral extremity 
'as'nally terjiiiaatiiig in a tabular prolongation, with an everted 
rita. Segments few and broad, marked bj salient sutural edges ; 
surface of segments more or less excavated. Length *35 mni. 

Off Tiitanga, 200 fatlioiris ; frequent. 

Afnhties. — This form seems to be intermediate between 
BTtKfs Spircdocahina lirnhafa var.'*^' and Terqiiem’s imiyressaf. 
Prom the former of these it differs cliiefiy in its smaller size and 
spouted orifice, and from the latter iii having a more circularly 
ovate outline. 

OpHTHALiiiniirai cokxxj, sp. nov. (PI. 36. fig- 6.) 

Test ovate, compressed ; the early spiral tube small and neatly 
coiled ; the later Spiroloculine segments large and few in number, 
and partly coucealiug the spiral portion of the shell The later 
segments have a thin peripheral flange, as in 0. ifieonstans. 
Aperture truoipet-shaped and opening towards one side of the 
test. Length of test *5 iirm. or less. 

Off Tutatiga:, 50-ii0 fathoms ; rare. 

ilArnoPHSxCTMiun cassis {Fa-rJcer). (PI. 38. iig. S.) 

LUuola etmis, Parker, 1870 (in Dawsoifs paper), Caiiad. IS'at. ii. s. 
vol. v. p. 177 p. 180, fig. 3. 

Iliipiojjkrapmimti cassis (Parker), Brady, 1884, Eep. Ciiall. vol. ix. 
p. 304, pi. xxxiii, figs. 17-19. 

' The tendency in our specimens is for the oblique chambers to 
be subdivided, giving an appearance like tluit of OassiduUna to 
the test. The species is, however, extremely variable. Liitil 
M'iilett recorded, this ■ species from the Malay Archipelago, it 
■appeared to be confined to the colder areas of northern seas. 

W,. of Tutanga, '35 fathoms ; very rare. 

HAPLOMBAeMIL'M TESSELATUXI, Sp. BOV. ' (PL 36. fig. 9.) 

,',Te,st moderately .thin, ■■compressed, the spiral eoiDinencenient 
.s'ubcirc'iilar in outline, septation 'very, 'obscure j later chambers 
.".few, coiistiietecT at ’the, septal Imes,^ and, 'arranged' in an irregular 
rectiliiieal m,aiiner- ' „Surface of sbeE marked by polygonal areoke. 
Length, of test 1*3 mm. ■, 

,,, Bep. G,hall,1884, vol. ix.'p. 151, pl'x. figs. 1, 2. ■, , ■ 

T Mern., So'C. Geol. France, s^r..3, 1878, vol i. p. oZ, pL'x.'fig. ,8. 
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Affinities . — Tiie nearest allied form to this species is S. ml- 
careiim, Brady but the latter has the iBitial portion of the test 
more inflated, and is composed of irregular calcareous particles* 
The test in S. iesselatnm is formed of angular chips ceineiited 
bv a harder substance wiiich stands out in relief above the frag- 
ments themselves. 

Ofi* Biinaiiianin oO fathoms ; very rare. 

G-aijdeyi]n’'a atte^s-uata, sp. HOY. (PL 36. iig. 10.) 

Test elongate, somewhat sinuate or twisted ; commencing with 
a sharply tilaiigiilar series of chambers arranged triseriaii}-, 
followed by an irregular textiilarian arrangement, and nnally by 
tun or three pairs of subglobiilar chambers. Length of test 
about 1’3 rum. 

Affinities . — This species is not unlike G. bacmia, Sclnvagerf, 
but differs in having an acutely angular eoiiiniencemeiit, and the 
test is much more attenuate. 

W. of Tiitaiiga, 35 fathoms ; rare. 

GrAUDEYlHA IIOTIJHDA, Sp. IlOV. (TL 36. figs. 11 (i-C.) 

Test short and stout or subrotand ; the earlier triserial chambers 
are sub globose, and these are quickly followed by subglobose 
chambers slightly flattened laterally and arranged in a biseriai 
manner. Aperture a crescentic textulariaii slit.' Shell-wall 
arenaceous, somewhat coarse in texture and whitisli. Length of 
test about 2*2 mm. ; greatest width 2 mm. 

At a first glMiice this species might be taken for Yerneitilina 
Brady L however, is distinctly hiserial in the 
later part of the shell. 

This species "was found only, at one locality, and the specimens 
in point of size are all much alike. 

Off Tiitaiiga, 200 fathoms ; frequent, 

BiFAEiKA limbata ( Brady). (PL 36. fig. 12.) 

The general tendency of this species as it occurs at Eunafuti 
is, when folly developed, towards the dimorphous genus Bifarina. 
It has the later chambers arranged in a uniserial manner, and 
they are connected internally by a siphoiiate tube, terminating 
in a phialine aperture. The .general arrangement of, the test 
ill. our specimens is ■ less distinctly textiiiarian than in the 

Eep. Oliall. 1884, toI. ix. p. 302, pi. xxxiii, figs. 5~i2. 
t Iforara-Exped., G-eol. Theil, voi. ii. 1866, p- 200, pi. iv. fig. 12, 
i Eep. Ciiall. 1884, vol. ix. p. 387, pi, xlviL figs. S-14. 
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Hetebostegina hepressa, d'Orhic/ny. 

Tills species occurs practically in every dredging round 
Funafuti. It is usually the megalospherie form (A) wliicli is 
found in such abiindaiice. Form E has only been foiiiid at one 
locality at To,” S. of Fuafatu, ()0 fathoms. Since writing the 
note on this species from Funafuti previously published '^'5 the 
author lias measured the megalosphere and tlie inicrosphere witli 
the following result ; — 

Form A. — Specimen from bt. of Pava, 36* fathoms ; inegalo- 
spheric cbaiiibei* with diameter of 125 /x. 

Form B. — Specimen from S. of Fuafatu, 60 fathoms ; miero- 
spberic chamber with diameter of 65 g- 

Ctclocltpehs Cabpets'tebi, Brcuhf. 

Ill the formerpaper, above mentioned, the presumably numerous 
and half-grown microspheric forms of O. Garijente^i theve referred 
to have on further investigation proved to be variant forms of 
the megalospherie type. My attention was kindly drawn to this 
by Mr. J. J. Lister, who noticed the exceptionally large measure- 
ments quoted for the microspheric form of the species. Since 
then, on further examination, it appears that the megalosphere 
is not constant in size, some specimens having the pidmordial 
chamber much smaller than others. 

The only undoubted example of a microspheric shell which the 
writer has been able to obtain amongst the numerous specimens 
from Funafuti is that which has already been figured in section 
in the former paper f as Cyclodypeus with a Heterostegiiie 
commencement. The section, on careful, (^xamin^ltion, proves to 
have been cut, most fortunately, quite accurately through the- 
median ])lane ; and the interesting 'spiral development of tlie- 
earlier chambers may be 'quite typical of all rnierospberic forms 
■of the species (see L 2).,. The writer looks forward to corro- 
boration on thiS' point. : This, sp,iral commencement may be 
compared with' parallel forms in the. poreellunous ■ group, as .in 
OfMcidim and OrhifoUfes marr/inalis, 

' The "measurements ' of the megalosphere and ' microsphere ''for 
■this, species give the following results:— ' 

',,',f:'Fo,rm'. Aj.megalospherm chamber with' the diam.eter^ of 26(>'X', 
,'240 ft' (average'' ex.ample), " 

Furm ■B,' ,'micro'S'plieric chamber with .a'"diameter of 40 'ju,. ' :■ 

'■^, Joiirn.'LiTin:Soc.,'Zool.'yoL xxTiii, p. 19. ''' 

,■' t; IMd. p.,,27j pi. iii, 'fig, 2, ■ 
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In addition to the 273 species and varieties above recorded, 
from tlie sands of tbe reef-slopes, the lists previously given, 
exclusive of the lagoon fauna, include 19 other forms, natnely : — 
Wi(.l)ecidarla Biruh/i, JST. lactme?isis^ Silocidina U'regidai'is^ 
Spiroloeidina canaliculata^ 3£iUolina trigonida, J£, Boueana^ 
IL tricarinata var. Bertheliniana^ Beneroplis {Monahjsidmm) 
cylindracea^ Orhitolites complanata var. plicaia^ Verneuilina, 
Batyidiana, Biscorhma tcibernacularis, I), acuminata, Blafiorhu- 
Una acervalis, P. retinaczdata, Oarpenteria serialis, Galcarma 
Spengleri, G. hispida vain pulchella, Tinoporus haculatus var. 
Jlorescens, and Folgstomella striatopiDictata; thus bringing the 
total iiiiniber to 292 species and varieties. 


VI. IN'otes on the Distribution’’ of some of the Species of 
Foeaminifeea from the Eeep-slope at Euntaeuti. 

The shallow -water deposits of modern coral-reef areas are 
generally believed to contain, as a rule, few species of Eorami- 
nifera, but what is lacking in variety is usually compensated for 
by quantity. The exceptions to this rule are the faunas recorded 
from Bailie’s Islet, Torres Straits, and the present one from 
Funafuti. At the first-named locality the total numher of 
FoxTuninifera found by Brady was 255 species and varieties. The 
number now recorded from the outer reef and beach of Funafuti 
amounts to 292. At a casual glance, however, the beacli-sauds, 
even at Funafuti, are apparently composed of about half a dozen 
forms, and it is only by a detailed examination of samples taken 
in the locality from various places and depths that we have been 
enabled to record such a rich foraminiferai fauna. 

It will be as well to consider the distribution of certain of the 
Foraoiinifera met with to the present time on the reef-slope of 
Funafuti under three heads: — the encrusting or reef-forming 
f oraminifera ; the bottom-living forms ; and the pelagic species. 

The Encrusting Forammifera. 

Those which call for special notice on acco unt of their profuse 
growth Garpenteria rhaphidodezidron miil Folytrema planmn* 
The depth at which C» rhaphidodendron finds its habitat is 
very clear from the records obtained, for it was frequently found 
in two localities at dexiths of 60 and 80 fathoms. Fragments 
were also recorded from a sample at 180 fathoms ; a doubtful 
LINN', JOU'RK.-—2:OOLOaY,, von. XXVIII.' ' , ' 
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oeciirreiice at 240 fatiiorns is recorded. The massive Folftrenm 
pJmiwn is found at almost all depths from sliallow wjitoi’ f'O 200 
fathoms, but it appears to attain its highest developiiieiit- a,t a 
depth of SO fatliotns. It is well distributed round tlie atoLi. 

The Bottom-living or Benthos species of Bormn-miferru 

The species likelj to be useful in adbrdiug data as to deptli 
aiid other conditions of existence, in conjunction ivitli the 
information derived from an examination of the consolidated or 
sand 3 r material from the deep boring in the atoll, seem to be tiie 
following : — 

Orhitolites — This species occurs iu its liiglicst de- 

velopment and most frequently in. the beach-sands, where at one 
place it is excessive!}^ common. It is also abundant at depths 
of 32 and 30 fathoms. At othei^ depths it is foiiiui iii .less 
profusion, and is rare at 200 fathoms. 

0. (hiples . — Although this is a common species in certain 
parts of the core from the main boring, it is b}^ no means 
so in the dredgings, for it never occurs in larger immbers 
than three or four in any of the samples. It is found as far 
down as 200 fathoiiis, but is very rare at that depth. 

0. complanata . — This is recorded from three sampk\s of beach- 
sands, and occiu's.at two of them in abundance. It is some- 
what rare at the various levels dowai to 200 fatiio.ms, excepting 
in one spot at a depth of 60 fathoms, where it is cominoin 
' AheoUna Boseii . — This is another species wliieh occurs in tlie 
deep-boring at certain places with, some frequency, but whieli is 
only found in two places on the reef-slope, at 36, fatlio.n]js a,.nd 
50-60 fathoms. A solitary s])eci.m.en was noticed aclhe.ii.i.ig i;o a 
reef-fragment from the shore. Witli regard l':)otii i.o tlds species 
Orhitolites duplex ^ eithev th.o conditions at the [jresent: tinm 
:and tlio.se' of the past' when ■tUeuito.il was being built ' up) d;j;f!b:r, 
or,' as' is .very, probable, the .species noted arc 'extrciricly local 
in', "their distribution,, and': thus - have been overlooked, 'hy the 
'collector. 

y:' ,.€Mcarim:^ Mspi4a,' m common in certain of" the .beach- 
,mnds,' and ■ IS' .also hairly. 'abundant at depths of 35, 36, mud. 60 
fathoms on the reef-slope. 

Ampliistegina Lessoni and Ileterostegina /feprma occur at all 
depths at Eunalnti down to 200 fathoms. Both species are at 
their best, in point of size, at about 36 fathoms. 

Cgcloclgpms 0«rjom;^m.-~-'Thi8 species is recorded as occiitTing 
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in comparative abundance from 50 to 200 fatiioms. At a 
cleptli of SO-OO fathoms it appears to be in greatest profiisioiij 
associated with form B. 

The Pelagic PormuinifercL 

On reference to the foregoing Bistribntion Table it will be 
noticed that the pelagic species found in the dredgings almost 
imiformlj increase in number according to the depth of water, 
and concurrently as the open water of the ocean is approached. 
This is exactly what might be expected, since the sides of the 
atoll present an even slope, and there are no other islands in 
the vicinity. An exception to this rule is Globigerin a conghhata^ 
which is frequently found in the shallow sands round the atoll. 
The thickness of the test in this species is a striking feature, 
and is com parable wnth other pelagic forms originally thin- 
shelled, but which become possessed of a thickened shell- wall on 
assuming the conditions of life in common with other bottom- 
living forms. 

The list of pelagic species occurring at Funafuti is as 
follow^st — Glohigerina hulloides, (x. bulloidesY^T, triloha, G. ruhra, 
G, Buterirei^ G, gachyderma^ G. suhcretacea^ G. cegidlateralis^ 
G, eonglohatay G. saectdifera, G, digit (da,, G. duhia, OrhuUna 
imivermf Cmulema nltida, Bphceroiima deliiscem, Pullenia 
(Miquiloeulata, Oi/mbalopora {Tret omphalus) bidloidesj Puhi- 
uuUna^ Menardiiy P. tuonida, and P. camtriemis. 

The pelagic species noted from the beaeh-sands are Ghhigerina 
saocuUfera and Cymhalopor a {Tret omphalus) bulloides] whilst 
from the shallowest dredgings of the lagoon on the open side 
small specimens of Glohigerina biddoides imd its variecj triloba 
liave occurred with some frequency., 

' 111 ' bringing .to a conclusion' the main results on the Fora.uii-' 
iiilera of the dredged material down to 200 fathoms from 
Funafuti, it gives .me .much pleasure to’ .reiterate, my sincere 
thanks to tliose who have so carefully collected the material 
iipoir which this , examination has been based ;,, .as ■ well as tc 
Prof. Judd, C.B., for facilities very kindly afforded for studying 
the collections at the Boyal College of Science. A£y thanks are 
also due to my wife for assistance in elaborating this work, and 
to' Mr. E. J. Tailin^ for his,’ help in'the selection of' specimens. ■ 
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EXPLANATION OF THE PLATES. 

Plate 35. 

Fig. L Hacldonia, torrcsien&in^ Cbapiiiaii. A speciineii broken off 

attacliinent, and growing over an ecliiiiid spine Idmamtiiiu 
(Beacon L), IbO fathoms. 

Fig. 2. Reef-liTigment drawn the natural size, from Funania-nu, SO fathoms, 
eliiefly formed of Carpenter la rhaphtdoclendron^ Mobius. The 
letters signify : — 

c.r. Cw'penteria rJiaphidodendrori, 
h. Basal portion of the same, 
c.ii. Carpenferfa utriGularis. 
p.ni. Folytrema mmiaeetm. 
p.]). Polytrenm plmvim. 
g. Oorgoniid stem, 
s, Berpuki. 

Fig, 3, Car'p>enterm serialis, sp. nov, A colony of serial chambers, growing 
between masses of Pohjtrema planum, W. of Tiitanga, 200 fathoiiis. 
X 4, 

Fig. 4. A large fragment of the reef- foinner Carter. The 

specimen shows a bivalve shell nearly covered up, and also attac*he,d 
Specimens of Polytrcma mmiaceimi and a Serpida, 01!' Tutanga, 
135 ftithoms. Natural size. 

Pl.vte 36. 

Fig. 1. Haddonm. minor, sp. nov. Lateral aspect. Dredged off Tutaaiga, 50- 
60 fatboms. X 20. 

2. H. minor, sp. nov. Oral aspect. Tutnnga, fi0»(5() fathoms, x 20. 

3. PiseoHdna aeurninafa, sp. nov. Lateral aspect, Shore-saiid, Avalau 

Islet. X 00. 

4. Tinoporm hmmlatus (Montf.), var. Jloreseem, nov. Laleral 

Shore-.sand, Avalau Islet, x 30. 

5. Spirolocnlma parvnla, sp. nov, Xjfiteral aspect. Oil* Tutmiga, 200 

fathoms. X 40. 

6. Ophtkdmidium Lateral aspect. ()ff Tiitiuiga, ftfLlFI 

fathoius. X 40. 

7. 6p. nov. Lateral a.spect of a small irregular sped- 
men. Off Tutanga, 50-60 fathoms, x 40. 

8. Haplopkraffnmn cjassis (Parker). Lateral aspect. I)redg«,M:l W. of 

■ Tutanga, 35 fathoms. .X-40. . 

9. B.. tesselaium, sp. nov. Lateral aspect, Bredgod off Funaioami, 50 
■ ■ fathoms. X 40.' ' 

IOC G-a%idtyina affemata, sp. nov. Lateral aspect. Dredged W, of 
Tutanga, 35 fathoms. X 40. 

Figs. 11 a-r-oC/P rotunda, sp.'.'n'ov., ■: ll a, lateral aspect; 11 h, .oral aspetst'; 11 r, 
aboral aspect. Off Tutanga, 200 fathoms, x 10. 


^ See Jouni. Linn. Soc., Zoo\, voL xxviii. (1900) p. 6, last paragraph. 
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Fig. 12. Bifarina limhata (Brady). Lateral aspect. OIF Tutanga, 200 fathoms. 
X40. 

13. Lingulina carinata:, d’Orbigny. Lateral aspect. OiF Tutanga, 200 

fathoms. X 40. 

14. FroncUcidarm Hpatkulata, Brady. Lateral aspect. OiF Tutanga, 200 

fathoms. X 40. 

15. Crktelkiria onirahiliSf sp. nov. Lateral aspect. OIF Tutanga, 200 

fathoms. X 5. 

Figs. 16 ft, d. Glohigerhia mhcrefacea, sp. nov. 16 a, inferior aspect ; 16 h, peri- 
aspect. Off Tutanga, 200 fathoms, x 20, 

Figs. 17 ft, in Spirillina clccomta, Brady, var. nnilatercf^, nov. 17 ft, superior 
(smooth) suriace ; 17 ii, inferior (ornate) surhice. Off Tutanga, 200 
fathoms, x 40. 

Figs. C[{/}nhaIopara (Tretornpkalus) mcmft, sp). nov. ItS-ft, basal aspect; 

literal asp^ect; ISc, median section tlirough the Cymbalop)oroid 
shell and tlie inverted “ brood-cliainber,’" which in tlvis species is 
thrown over the pn’imordial series of c-hambers ; the inflated chamber 
is usually filled with a secondary or ? organic calcareous deposit, 
showing radial and concentric structures as if formed of aragonite. 
W. of Tutanga, 30 fathoms, x 40. 

Fig. 19. Pidvirulhm pmuetidata (d’Orb.), var. ,‘icabra, nov, Superior aspect. 
Off Tutanga, 200 fathoms, x 13. 


On some Ostracoda from Funafuti. 

'By Feeueiuck Ohapmais", A.L.S., E.R.M.S. 

[Read lOfcb December, 1901.] 

(Plate 37.) 

Bubing tlie progress of tlie examiiiatiou of the rich ibra- 
miiiiferal material from Funafuti which I hare had the privilege 
of describing, many specimens of Ostracoda have been selected 
and mounted, with the view of furnishing material for a separate 
report. This collection of Ostracoda has been kindly placed 
in my hands by Prof. J. W. Judd, ChB., 'LL Ji., , F.EB., for 
description, who has also given me facilities for working upoji 
them, as time permitted, in the Geological Laboratory of the 
Boy al Oollege of Science/' 

The Ostracoda from Funafuti have been obtained from various 
sources .during the', work of the . Expeditions for the purpose 
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o£ boring in the Atoll. Tliej represent the recent deposit.^ 
obtained by dredgijig outside tlie Atoli at moderate deptlis for 
the iriost part, but inaiiy specimens were also selected from tlie 
dredgings in the lagoon, the beach-sands, the dee])“sea, deposits 
(not yet fully worked out), and the sands Iroin tlie atoll-boring. 
The datii, attached to the specimens of- tlie latter samples, as 
regards depth, are probably of not much value, since there iriiist 
be considerable admixture of loose material in the bore-hole 
during the process of boring. 

The total number of species is 52, six of which arc new. 
The commoner forms present many striking facts as to tlicir 
variation at dilferent depths and under dissimilar coiulitioiis. 

A large number of the species enumerated here have been 
described from the various groups of islands in the Pacilic by 
Dr. G-. 8. Brady, the remainder being known from widely 
scattered localities. The occurrence of the genus 
in the samples is noteworthy, on account of its fresliwater liabit. 

The valves were for the greater part empty, or other- 
wise mounted for the examination of the aniiinil or their 
appendages . 


Sectio.n- L PODOCOPA. 

Family CrPEiBin.E. 

PoNTOCYPiMS, G. 8. Braiu^ 

POXTOCVPIUS ? PAPA, jReuss, sp. 

Bairdia faki, Peuss, 1855, Eiu Peitrag Kur genauereii Keuutuiss cler 
Kreidegebilde IMeklenburgs, Zeitscdu*. d.. deutseln GeoL (ieselkcln p. 278, 
pl.x. %, 2. 

7 BonUqjprii'^ fafm^ Keuss sp., O. B.-lkady, .1880, Pep. OlialL l^xped., 
,ZooL pt. iiL p. 57, pi. 

Several valves were, found in' tlie mat.erial froui , “bhiiiafiiti, 
generally ''comparable „ with those which show the greatest ludg'ht 
of carapace in 'the ‘ Ghalienger’ series. , 

"'From the first' boring; at 'Funafuti, near thO' surfatje' (Bollaa 
collection) ; lagoon dredgings, sample 18, 9 miles from tiie 
Mission Church, Funafuti (David ; beaeh-saiixl,,' 'A 

Islet, Funafuti (Sollas coll.) ; dredgings W. of Tutanga, 2(K) 
fathoms (Halligan and Finckh). 
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Foin^tocypius ATTE^fUATA, G. S. Bradif, 

PiU'itocypm attenuata, G. S. Brady^ 1808, Ann, Mag. Nat. Hist. ser. 4,. 
vol. ii. p. 179, pL iv. figs. 11-14 j id. 1890, Trans. Roy. Soe. Edinb. 
vol. XXXV. p. 491, pi. i. dg.s. tJ, 4. 

If) one instance only tlie valves from Eunafiiti show indications- 
of a posterior spine; otherwise they resemble the most tj'pieal 
speeiiiiens. Dr. Brady has lately described this species from 
Nonmca, and from the reef at x4pia, TJpolu. 

Ai Eiiiiafati this species was found in the beacli-saiul at 
xMvalan Islet (Sollas coll.) ; in the lagoon dredgings, sample IS,. 
9 miles from the Mission Church, fathoms (David coll.) ; oii 
Eimaniaiui, 150 fathoms, and off Tutanga, 50-60 and 200 fathoms 
(David, Halligan and Pincldi colL). 

PoxXTocriniis sicula, G. S, Brady. 

Fontocy 2 :)ns sicida^ G. S, Brady, 1890, Trans. Roy. Soc. Edinb. 
vol. XXXV. p. 492, pi. i. figs. 7, 8. 

The type specimens were found in anchor-mud, at 4 fathoins, 
Sava-Sava, Fiji. 

Characteristic valves were found at Funafuti in the beach- 
wand, Avalau Islet (Sollas coll.); and in dredgings, N. of Pava, 
32 fathoms, and off Tutanga, 200 fathoms (David, Halligan and 
Finckh coll.). 


Argielcecia, G. 0. Bars. 

AiiGiLLfficiA AEEiKis, sp. nov. (PL 37. figs. 1 a-G.) 

Carapace oblong, somewhat compressed, subpyriform ; height 
less than half the length. In side view the anterior extremity 
obljqiiely rounded ; posterior produced, with the ventral angle 
subacute. Dorsal margin slightly arched, or nearly straight-, 
especially in the middle thii'd, sloping sharply backward to the 
vcurtiati arigle. margin slightly sinuate, hollow in 

the centre. Edge vie-w subovate, acuminate in front, rounded 
behind ; wn'dth equal to the height. End view nearly circular. 
Bhedl-siirfaee polished, and seen to be faintly p>itted, when 
viewed with a high power. Length of carapace *66 mm. 

This species is most nearly allied, in the form of the carapace, 
to A* aciminatay Gc. W. Muller^. '.The specimen was., not 

Moaogr., Ostracoda (Fauna des Gtolfes von. Neapel), xxi. 1894,. p. 261, 
pi. 12. figs. 1,2,. '' . 
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presei'Fed well enough to show any of tlie organization oi: the 
animal, and further specimens may show that it bas something 
more than a relationshij.) with Mliller’s species. Our specimen 
differs from the former in tlie greater lateral widtii of the. 
carapace, and the more tumid posterior extremity. A. qj/lnis 
differs from A, eburnea^ Brady, in its more regularly ovate form. 

Prom soundings made by H.M.S. ' Penguin ’ near .Funafuti, 
lat. 05' S., long. 178° 40' E. ; Sample 2, Glohi(/erina-oo'ie^ 
1489 fathoms. 

Family B a i e b ixj) jF, 

Maorocypeis, 6r. >S'. JBrad//, 

Mackooypeis decora, G- S. JBradif, 

MacToc^pris decora, G. S. Brady, 1880, Rep. ChalL Exped., ZooL 
part iii, p. 44, pi. i. tigs. 3 a-d, and pi, vi. tigs, 8 a, h. 

Among other localities this species has lately been recorded 
from Noumea, New Caledonia, and Taviuni, Fiji. 

At Funafuti, IL decora was found in dredgings from N. of 
Paya Islet, at 32 and 36 fatlioms ; otf Funamami, at 150 fathoms, 
and off Tutaiiga at 50-60 and 200 fathoms (Dayid, lialligan and 
Fincldi colL). 

Bat EDI A, ItOop. 

BaIEDIA AAfYGDALOIDES, G. 8. Jdradj/* 

Bairdm amygdaloides, (h 1880, Rep. ClialL h]x])ed., ZooL 

pt, iii, p. 54, pi. ix. tigs. 5 a-f, pi. x. tigs. 2 a-e. 

Of the coral-reef s-pecies of Bairdice this is one oi* tin* niost 
'striking, on account of its graceful outlines. It is 'we'd-lviiowu j'ji 
the Pacific area. . ' ■ ’ 

At Funafuti,,, i)L amygdcdoides was foiiiid .in tlic following 
., s,ain,ples - 

■ '', 111 ' the , sand ,from the Is'i. boring .'near the surface, in t'lie 
.. 2nd boring at 70 ft. down, In 'the'-heaeli-saiid from ,A,valaT:!. Isict, 
''.'and from ..lagoon dredgings, .'Eocky 'Islet (Sollas' colL'), In the 
dredgings' 'acros's the lagoon, 'sample .2, l inile fro'.!n the 'Mission 
Church, ]5i, fathoms ; 'Sample.. 6', 3, ■miles ■ from the Mission Ch., 
21 fathoms;' 'sample, 7,. '3|' miles',. 24.. fatho. sample 18, fl'miles,' 

7-| fathoms (David colL).,.,' -'".In-'.dred'gings from '.N* of" Pava .Is‘l(3t 
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at] 32, 35, and 36 fatlioms, from Piinamanii at 50 and 150 
fatlioms, and from Tutanga, at 35, 50-60, and 200 fatlioins 
(David, Halligaii and Piiickh coll.) 


Baiedia Cbosskeiaka, Gr. S. Brad}/. 

Bairdia Crossheiana, G, S. Brady, 1880, E-ep, Cliall, Exp., ZooL 
pt. iii. p, 58, pi. ix. figs. 3 a-c. 

Dr. Brady lias lately noted the above species from Fiji and 
Samoa. It is the commonest and most widely distributed form 
of tbe Ostracocia from Funafuti; and its occurrence at sueli 
a depth as 1489 fathoms is very remarkable. 

From sand of tlie Isl boring in the Atoll, near the surface, 
from the 2rid boring at 40 feet down, and at 70 feet down ; from 
the beacb-sand of Avalau Islet, the lagoon beach of Fiiafala, 
and the dredging in the lagoon at Eocky Islet (Sollas coll.). 
From the dredgings across the lagoon, sample 1, mile 
from the “Mission Church, 10 fathoms ; samjile 2, 1 mile from 
the Mission Ch. at 15-|- fathoms; sample 4, 2 miles froin hli^sion 
Ch. at 23 fathoms ; sample 6, 3 miles from Mission Ch. at 21 
fathoms ; sample 7, 3| miles from Mission Ch. at 24 fathoms ; 
sample 18, 9 miles ifom Mission Ch. at 7| fathoms (David coll.)* 
F'rom, dredgings north of Pava Islet at 32 and 36 fathoms; off 
Funamanu at 50 and 150 fathoms ; 8. of Fuafatu, 60 fathoms ; 
off Tutanga at 35, 50-60, and 200 fathoms (David, Flalligan and 
Fiuckh eolL). Also from the ‘Penguin’ soundings, Sampled, 
Globu/erina-ooz% 1489 fathoms. 

Baibdia WoonwAitMANA, S* Brady, 

Bairdia Woodwardianaj G. 8. Brady, 1880, Eep. Chall. Exped., Zool. 
pt. iii. p. 57, pi. xi. figs. 1 a-e. 

Previously recorded among other localities from Fiji, this 
species has been sparingly obtained in several of the Funafuti 
samples:—.'' 

From sand of the 1st boring in the Atoll, near the stirfaco ; 
from the 2nd boring at 70 ft. down ; and from the beaeli-saiid at 
Avalau Islet (8ollas coll.). Also in dredgings around the Atoll, 
N. of Pava, at 32 and 36 fathoms ofif Funamanu at 150 fatlioms ; 
8. of Fuafatu, 60 fathoms, and off Tutanga at 35 and 200 fiathoms 
(David, Halligan and Finckh coll). 
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Eaieoia teskra, G. S. Brady. 

Bairdia tenera, (L S. IJi-ady, 1880, Journ. Linn. Soc. (Zool), ^'ol. xix. 
p. o04, ])1. xxxix, figs. ; id. 1895,, Tniiis. lloj. 8oe. 

Tol. XXXV. p. 49dj pi. i. figs. 11,, 12. 

The origiinil s|:jecimeiis of the above form were ol>ta..i.iied :L:' 0 !ii 
Ceylon, aiid Dr. Brady subsequently obtained others from Samoa. 
At Eiiiiafiiti i>h fene.ra occurred only in one clredgiog, oil* 
Til tan ga at 200 fathoms. 

Bairdia si'mplex, G. S. Brady. 

Batrdia simplex^ G. S. Brady, 1880, Itep. Oliall, Exped., Zool. pt. iii. 
p. 51, pi. vii. figs. 1 a-d. 

Tliis was lately recorded by Dr. Brady from Taviimi, Fiji, 
between tide-marks, it occurs in one sample oidy at Fiinafiiti, 
ill tile first boring in the Atoll, near the surface (JSollas coll.}. 

Bairdia hiesuta, G. Brady ^ 

B'airdta hirsutaf G. 8. Brady, 1880, Rep. Ghall. Exped., ZooL pt. ili. 
p. 50, pi. viii. figs. 3 a~d. 

Typiical examples of this form were found in the lagoon 
dredgings at Funafuti (David colL), as follows : — 

Sample no. 10, 5 miles from the Mission Cliurcli, 20 fathoms;- 
sample no. 14, 7 miles from the Mission Ch., 26 fathoms. 

Bairbia MiBHE-EnwARDSir, G, S. Brady. 

Bairdia Milne-Edtvardsii^ G. S. Brady, 1880, Rep. Oliall. Expod,, Zixd,. 
pt. iii, p. 56, pi. X. figs. 4 a-g id. 1890, Trans. Roy. Soc*. Ediiiln 
voL XXXV, p. 494, 

This form is rather difficult to separate from aaid 

appears to bear ' out Dr. Bji’ady’s concluHion that they may' 
merely varieties of the same Biiecies. The dorsal area is genoraliy 
more tumid in this form. It lias been recorded, among otlier 
localities/from Noumea, IMeW' Caledonia, from -Fiji and Bamoa. 

"At' Funafuti it is,, a- frequent' 'and well-distributed .form; 
occurring in the sand of' the first' boring, near the siirlaco;, the 
' beach-sand,' Avaiau'. Islet; '."rhe ■ lagoon beach at Fua.fala; .and 
the lagoon dredgings, Rocky Islet'(Sollas coll.).' Also .from the, 
dredgings across the'," lago'on, 'sample' ' no., ' 1, ^ ,mile ' , from ' the 
Mission Church,' lO^ 'fathoms yd' sample', .xio. 17, '8|-' 'inileB, 'from 
the Mission Ch., 12 fathoms; sample ''no.' 18', ,,'9,' 
the Mission Ch., 7^ fathoms; from Ftiuainanu, 150 fathoms; 
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off Tiikiiga at 35, 50-60, and 200 fathoms; and S. of Fiiafatti, 
60 fatlioiiis (David, Halligan and Pinckli colL)* 

Baiedia foteolata, G » S . Brady ^ 

Ikiirdm foveolata, G. S. Brady, 1880, Eej^. Cliall. Expecl., Zool. pt. iii. 
p. 55, pi, Tiii. figs. 1 a-f\ figs. 2 a-fi id. 1890, Trans. E. Soc. Edinb. 
voL XXXV. p. 493. 

This widely distributed form, which has also been noted from 
E'ew Caledonia, Eiji, and Samoa, was found in the following 
samples from Funafuti : — ^In the beach-sands at Enalopa Islet 
and xlvalaii Islet; from the lagoon beach at Eiiafala; and in 
dredgings from the lagoon, Eocky Islet (Sollas coll.). In tlie 
samples from the dredgings across the lagoon, no. 1, ^ mile from 
the Mission Church, 10 fathoms ; no. 2, 1 mile from Mission Cii., 
154 fatlioms : no. 4, 2 miles from Mission Ch., 23 fathoms; 
no. 17, 84 miles from Mission Ch., 12 fathoms ; no. 18, 
9 miles from Mission Oh., 7^ fathoms: in dredgings off Einia- 
niaiia, 50 and 150 fathoms ; off Tutanga, 35, 50-50, and 200 
fatlioms (David, Halligan and Einckh coll.). 

Baibdia attenuata, G . Brady * 

Bairdia attenmta, G. S. Brady, 1880, Hep. Cliall. Expect., Zool. 
pt. iii, p. 59j pi. xi. figs. 3 a-e* 

The previously known localities for this species are Torres 
Straits at 155 fathoms, and off‘ the reefs at Honolulu, 40 fathoms. 
At Eunafuti it was found in the lagoon dredgings, Eocky Islet 
(Sollas coll,) ; and in the systematic dredgings across the lagoon> 
sample 1, I mile from the Mission Church, 10 fathoms; sample 
18, 9 miles from Mission Ch., 7 \ fathoms ; also off* Tutanga, 
200 fathoms (David, Halligan, and Einckh coll). 

„ G * S * Brady * 

Bairdm i)entncQsa, G. S. Brady, 1890, Trans. E. Soc, Edinb. vol, xxxv. 
p.' 494, pi. iv. figs, 17, 18. ■ ■ 

This species was originally described from Noumea, New^ 
Caledonia. Typical examples were found by the author in the 
beach-sand of Avalau Islet, Euiiaf uti (Sollas coll.). 



424 


ME. F. CHAPA! AN ON SOAIE 


Fainilj C T T H E E i d je. 

CiTHEEE, Muller. 

OlTHPEE ACUPIFNGTATA, G. S. Brad/i/. 

Cifthere aeupimctata, G. S. Bradj; 1S80, Kep. CIia.lL .ICxpecL, Zool. 
pt. iii. p. 68, pi. xiv, Lgs. 1 a-lu 

It is iiiterestiDg to record tMs species from Funafuti, especiailj 
since it is so rare elsewhere, Imving been found previously at one 
locality only, in the Inland Sea, Japan, at 15 fathoms. 

At Funafuti C. acu])iinctata occurs in the beaeli-saiid, Fualopa ; 
and in the lagoon dredgings, Itocky Islet, in some abun dance 
(Sollas coll.). Also in dredgings N. ot Pn.va Islet, ?S fathoms, 
and off Tutanga, 50™6() fathoms (David coll,). 

ClTllEJlJi: OETUSALATA, Ct. S* Brady. 

Cythere ohtumlata, G. S. Brady, 1880, Eep. CbalLExped., Zool. pt, iii. 
p, 91, pi. xii. tigs. 1 a~a. 

Two characteristic valves of this rare species were found at 
Funafuti. It has been previously recorded from Bass W traits 
and off the Admiralty Islands in shallow water. At Puimfiiti 
it was found in the beach-sand of Avalau Islet (Sol las coll.), 
and oft' Tutanga, at 200 fathoms (Halligaii and Finckh coli.), 

ClTHEElf PHALLOIHKS, Sp. IIOV. (PI. 37. llgS. 2 a-Ui,) 

Shell compressed, elongate 5 side view' oblong, broader at the 
anterior end, narrowing somewhat to the posterior extremity ; 
height a little more than one-half the length ; anterior extremit}' 
well-rounded, posterior rounded and ohli(,|uely cun'od on the 
povstero-dorsal margin; the ])ostero-veiitraI margin witli a low 
sharp denticulations ; botli tlie ventral ami donsaJ, {inu^gf ns luaiidy 
straight ; anterior margin wdtli a broad flange ; posterior rna-rgiri 
steep and fla.uged. Seen from above, the eiiiaipacHvis, sid,)(,:)vate 9 
and incurved in the middle, broad at the posterior extrennty 
.aiicL slightly narrowing to the anterior; End', view subeircukr, 
broad at the ventral, compressed at the dorsal, margin. Surface 
of valves ornamented with two thin iiexuous ribs which rim 
nearly their length, and some disconnected oblique and trans- 
verse A*ibletS';"'theAntercostal area 'filled', with ,fine reticulations. ■ 
Length *9 mm. 
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This form seems to be related lo C. stolonifera^ G. S, Brady 
but differs in the shape of the valye, wliicli in the latter is 
oblongj with a much-produced inf ero-p osteal extremity. The 
ornamentation is on the same general plan, but iu C. phjlloides 
it is much more delicate. The ei^rapace of O. phylloides is much 
more tumid and rounded in section than that of C, stolonifera. 

G. phylloides was found in Sgunple no. 3 of the ^ Penguin ’ 
soundings round Ptiiiafuti — lat. LO'' 12' 53" S. ; long. 178° 52' B. ; 
GIohir/erina-ooTje, 2715 fathoms, 

Ottheee foetificata, G. Jdrady. 

Cytlieye fortAJlcata^ G, S. Brady, 1880, Rep. ChalL Exped., ZooL pt. iii. 
p. 75, pi. xxi. figs. 1 a-d. 

This species was originallj recorded from the mid-Paclfic at 
4 j 20 fathoms. It occurred at Jiinafuti, off Tiitaiiga, at 200 
fatlioms (Halligan and Einclch coll.). 

CVTHEEE PECTUKCULATA, Sp. UOV. (PL 37. hgS. 2 Id) 

Carapace subquadrate and elongate in side view, broad at the 
anterior and narrower at the posterior extremity ; dorsal margin 
sinuous, ventral straight ; anterior margin well-rounded and 
having a flanged border, the su|)erior edge of which is excavated 
or toothed ; posterior extremitj produced below. Surface of 
valve ornamented with fine pittings arranged in radiating lines, 
and with a central tubercle and two others situated posteriorly, 
one near the ventral margin he hind the middle third, the other 
aiear the dorsal margin close! to the upper posterior angle. 
Height equal to more than half ihe length. Edge view snbovate, 
with the tubercles very prominent. End view subtriangiihir. 
Lengtli *5 mm. 

In some respects this form resembles 0, laatea, G. 8. Brady f, 
but it is much neater, narrower at the posterior extremity, and 
the tubercles and pittiugs are ft!iore distinctly developed. 

. C*.peettmciilata was found’ in the beach-sand of Avalaii Islet, 
Poiiafuti, frequent (Sollas colL). 

AlYumimn Wiwii;le-Thohs(>nt, O, S* Brady d 

Cythere IVydlU-^Tlmmsoni, G, S. Brady, 1880, Rep. C hall. ■ Expect, 
Zool ptt iii* p. 82, pi. xx. tgs. 4 

This species is not unfrequent at Funafuti, It was found in 

^ Rep. Chall. Exped., ZooL pL iii, p. 89, pL xxi. figs. 3 a-c?. 
t Ibid. p. 91, ptAxii. figs. 
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tlie be:i ell-sands at Pualopa Islet, at Ayalaii Islet:, :xiid in the 
lagoou dredgings from Eoeky Islet (Soli as eolL): also iji tlie 
iagooii dredgings sample IS, 9 miles from the M.;issi()n Ciiiireli, at: 
7i fathoms (David crdl); and in dredgings oil* Ihifnnga at 200 
fathoms (Halligaii and Finckh eoli.). 

Ctthere pbata, Baircl^ sp, 

Cijthereis praiKiy Baird, 1850, Proc. ZooL Soc, pt. xviii. p. 254, pL 18. 
%s.*^13A5. 

Cytliere ’pmim (Baird), G. S. Brady, 1880, Eep. OiialL Exped., Zook 
pt. iii. p. 92, pi. xxii. 11 gs. ^a~f. 

The specimens from Funafuti are not very typical, but are 
apparently immature. In soioo points they resemble Optliere 
;peciMnculataj sp. nov., especially in tlie strong tiibereles seen 
on the surface of the valves. Dr. Brady reports it as common 
among the South Sea Islands. 

G, ‘ptmva was found at Funafuti in the samples of sand from 
the 1st boring in the Atoll, near the surface; and in tlie bea,eh- 
sands of Faalopa aod Avalau Islets (Sollas coll.). 

Cythere, deltoibes, G. S. Brady, 

Cythere ieMoidea^ Q. S. Brady, 1890, Trans. E. Soc. Ediii. vol. xxxv. 
p, 501, pi. ii., figs. 17, 18. 

This species, which was originally described from specimens 
obtained by Dr. Brady from New Caledonia and Samoa, -was 
found at one loealifcj only at Funafuti, off JAinamanii, 50 fatlioms., 
The Funafuti specimeti is typical but small, and is probablf a 
young example, 

.'Cythere 0Atr,i)ATA, G \ 8 . Brady , ■ 

OydKfve camlata^ G. S. Brady, 1890, Trans. 'K, Soc, EdinI). voL xxxv. 
■p. 499, pi, ii. tigs. 10, 11. 

''Previously recorded from Fiji. It is fairly coiiimo'ii in the, 
lagooiiAiredgingSj.Eocky Islet, Funafuti'(SolIa8 coll.). 

' ' ' 'O.ythere LACinu., 4?.^ 

; , Gythere ;G.':S.,'Brady, .1865, Trans. Zool Soc, voL v. p, B77, pi. lx," 

. ' ) ' ' ' ' 

:■ '/This'Rpecies '.was' found) at, one. locality only at Funafuti, un 
'4 he lag'oon dredgings from Eoeky 
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Limnictthere, G. Bradij. 

lilM^riCYTIIERE FXJIENSIS, G. S. Bradif. 

Lminicythere ^fjiensis, G. S. Brady, 1890, .Trans. It. Soc. Ediiib. 
vol. XXXV. p. oOo, pi. ii. figs. 33, 34. 

This form, which was first described from Fiji, xvas regarded 
by Dr. Brady as probably having' been washed down into the 
tidal pools from fresh water. It is fairly coniiiion in the beach- 
simd of Avalaii Islet, Eimafati (Sollas colL). 

Krithe, Brady ^ Grosslcey^ cf Bobertson^ 

Kritiie tumijda., G, S. Brady. 

Krithe tumida, G. S. Brady, 1880, Kep. Chall. Exped., Zool. pt. iii. 
p. llo, pi. xxvii. figs. 4 a-d. 

A single valve of this deep-water form was found in sample 2 
■of the ‘ Penguin ’ Soundings, 1489 fathoms. 

Krithe pbobhota, G, S. Brady, 

Kriihe prodacta^ G. S. Brady, 1880, Eep. Ohall, Exped., Zool pt. iii. 
'p. 114, pi. xxvii. figs, 1 a-/. 

Typical specimens of this form w’ere found in the ‘ Penguin ’ 
Soundings— tSample 2, 1489 fathoms ; Sample 3, 2715 fathoms ; 
and Sample 19, 1995 fathoms. 

Loxocoistcha, G, 0, Sars. 

Tjoxocommv aJjATA.^ G. 8, Brady, 

Zoxocomha alata, G. S.- Brady, 1868, Ann. Mag. Nat. Hist. ser. 4, 
vol. ii.,p. 223, pi. xiv. figs, 8-13. 

Previously recorded localities for this species are Honoliiln, 
MauritiuB, New Caledonia, and Fiji. It is usually an abundant 
form where foimd, and this is especially the case at Funafuti, 
It was found in the bea'Ch-sands of Fualopa ■ and Avaiaii, and 
in the lagoon dredgings at Eocky Islet (Sollas coll.). From 
the soundings across the lagoon,- 'sample' 1, | mile from the 
Mission Church, 10 fathoms; sample ^18/ 9 miles, 7| fathoms r 
also' froni' dredgings ,N, of Pava, 32 fathoms;' W. of' Tutaiiga, 
.35' 'and 50-60 fathoms .(David coll.), ' 

'LoXOCOKCHA AIJSTBATilS, . '( t, N. ; 

Xoxoconcha amtralu, G. 'S. 'Brady, 1880,'. Eep. Ghall. 'Exped., Zool 
'pt. iii. p. 119, |yl xxviii. figs, o a-f, and pi. xxix. figs. S'Ci-d . '' 
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Previously Imowii localities for this species are Port elacksoii^ 
Australia, Booby Island, and New Caledonia. Typical valves were 
found at Eimafiiti in the lagoou dredgings off Eockj Islet (iSollas 
coll.) ; and in the samples from the lagoou, No. 1, | mile from the 
Mission Church, 10 fathoms (David colL). 

Loxoconcha TTJMtDA, sp. iiov, (PI. 37. figs, 5 a-e.) 

Carapace seen from the side subovate, rounded, highest behind 
the middle ; height equal to two-thirds the length ; anterior 
extremity broad and well rounded; posterior end obliquely 
rounded on the dorsal angle and produced into a beak-like 
process ; dorsal margin boldly arched, ventral sliglitiy sinuous. 
Edge view subrectangular, sloping steeply towards tlie anterior 
margin, but somewhat square posteriorly. End view almost 
circular, Shell- surface smooth. Length *5 mm. 

In some respects this form resembles X. Jwnoluliensis''^, but is 
more tumid, and the surface is not relieved by pit tings, 
rroin the beach-sand, Avalau Islet, Eunafuti (Sollas colL). 

XeSTOLEBERIS, (^. 0. 

Xestolebeeis GiiANULOSA, G, /S, JBracIy- 

XeMoleberis granulosa^ G. S. Brady, 18S0, Rep, Chall. Exped., ZooL. 
pt. iii. p. 125, pi. XXX. %s. 5 «-ri. 

This species, which is also known from New Caledonia among 
other localities, occurs with some frequency at Emiafuti. It is 
essenthilly a shallow- water form, and was found in the beach- 
sand of Fualopa Islet and- the lagoon dredgings, Eocky -Islet 
(Sollas eolL). Also from the soundings across the lagooi!,, 
sample 17, 8'| miles from the Missioir Cliurch, 12 fafihoms, ami 
sample 1.8, 9 miles from the Mission 'Church, 71 fathoms (David 
'ColL). 

'XESTOLEBimisnETiGinu, (9-. . 

'Xmfdehem setigera^^Q^. Brady,- 1880, Rep., ChaIL -Exped., Zool 
p. 125-, pi. xxxi. figs. and tigs* 3 <35-0. 

' : : This' form, which 'closely , resembles .AT. depressa^ G*. O. -Sars, is" 
not common at Eimafuti, although well distributed. It occurs 
ill the;-beaeh-s'and of' Avalau, -the, sa'nd'from ' the lagoon 'beach at 

^ G-- S. Brady, 1880, Eep. Chall. Exped,, Zool, pi iii. p. 117, pi. xxviii... 
:0gs. (^ a~f. 
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Euoafala, and tlie lagoon dredgingig, Eocky Islet (Sollas colL)« 
Also obtained from the lagoon dredgings, sample 17, 8| miles 
from tlie Mission Oliurch, 12 fathoms ; and from dredgings off 
Tutanga, 50-60 fathoms (David colL)* 

XESTOLEBSRrs aEAcmis, G, S, Brady. 

Xestoleberis gracilis^ G. S. Brady, 1890, Trans. E. Soc. Edinb. vol. xxxv. 
p. 508, pi. iii. figs. 9, 10. 

Brady’s figured specimens came from Samoa. At Funafuti 
this species occurred in the iagoou dredgings, sample 18, 9 miles 
from the Mission Church, 7| fathoms, and from dredgings off 
Tutanga, at 200 fathoms (David, lialligan and Finckh coll.). 

Xestoleberis acijmin-alis, sp. nov. (Plate 37. figs. 4 a-c.) 

Carapace compressed ; in side view narrow and oblong, sides 
nearly straight; anteriorly produced into a pointed beak-lik© 
process ; posterior extremity well-rounded ; seen from below 
subqnadrate, with sides compressed, especially in the middle; 
end view compressed ovate, with the ventral margin nearly flat, 
the dorsal arched. Length *26 mrn. 

From the lagoon dredgings, sample 17, 8| miles from the 
Mission Church, 12 fathoms (David coll.). 

Xestoleberis MAEeABiTEA,, (^. /S'. 

? Cyther idea margaritea^ Gt. S. Brady, 1866, Trans. Zool. Soc. Loud, 
Toh V, p. 359. 

Xestokheris fnargariteaf G. W. Mliller, 1894, Fauna und Flora des 
Golf es von Xeapel, Mom xxi. (Ostracoden), p. 336, pi. 26, figs. 43,44; 
pL 26. figs. 2, 7. ' 

This species appears to be new to this area, and it is well 
distributed. It oceurred in the beach-sand at Avalau Islet, and 
in the lagoon dredgings of Eocky Met (Sollas coll.). Also in 
the souEdingB across the lagoon, sample 1, | mil© from the 
Mission Church, 10 fathoms;' sample' 17, 8|- miles from, the' 
Mission Ch., 12 fathoms ; sample 18, 9 miles from the .Mission, 
Ch., 7| fathoms ; and from dredgings north of Pava, 36 
fathoms .(David coll.). ■ ; ' ^ 

Xestoleberis vABiEeAT.A, ''(x. '/S. -.Era*/. 

Xestokberis variegataj G. S. Brady, 1880, Bep. ChalL Exped., Zool. 
pt. iii. p,1.29, ph'xxxi. fig8.-8 

The previously known localities in the Pacific for' this .species 

LIHN. 'JOCEW.— ZOOLOUY, VOL. xxvra^ '' ' BO '". 
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are tlie Fiji and Samoa Islands. It is frequent at Funafuti. 
Found in tlie lagoon dredgings, sample 1, mile from tlie Mission 
Cbiircli, 10 fathoms; sample IS, 9 miles from Mission Clu, 7;1 
fathoms ; also in dredgings offi Funaimiuii, 50 fathoms (David 
coll). 

Xestolebeeis ? poteolata, G. S, Bradjj. 

Xestokheris ffoveolata^ G. S. Brady, 1880, Hep. ClialL Exped., Zool, 
pi iii. p. 130, pi. XXX. figs. 1 ci-r/. 

The above species has hitherto been known only from shallow 
water. The Funafuti specimen is not typical, in having a faintly 
pitted surface: it seems, however, to agree in outline with 
Brady’s figured specimens. From the Mi^enguin’ soundings, 
Sample 3, 2716 fathoms. 

Xestolebebis tumefacta, (t. S. Brady- 

Xestokheris timiefactaj G. S, Brady, 1.880, Hep, ChalL Exped., Zool. 
pt. iii. p. 128, ph xxxi. figs. 4 a~d- 

This has been previously recorded from tlie Admiralty Islands 
and from N’oumea, New Caledonia. One sample only was found 
at Funafuti, namely, in lagoon dredgings no. 8, 4 miles from the 
Mission Church, 26 fathoms (David colL). 

Xestolebebis oueta, G- S- Brady- 

Xestokheris ciirta, G. S. Brady, 1880, Hep. ChaU. Exped., Zool. pt. iii. 
p. 126, pi xxxi. figs. 6 a-cl. 

X» carta is a well-distributed form, and occurs, among other 
localities, at Noumea, the Fijis, and Samoa. At Funafuti it is 
somewimt rare. From the lagoon, dredgings, sample 14,7 miles 
from tlie Mission ' Church, 26 fathoms; .also in dredgings off 
Tntanga, at 200 fathoms (David, Halligan and Finckh colhj. 

&-■ S. Brady- 

Xestokheris 7imia^ G. B, Brady, '1880, Hep. Ghall,. Exped., Zool pt. iii. 
p. 127, pL xxxi, figs. 5 a-c- 

Dr. .. Brady’s . specimen was obtained from Tongatabu at 
,.18 fatbornsv; ,A single' valve was. found'' in the ^P'unafuti material, 
irom'Tutanga at 200. fatho.mB.' (Halligan .and I^'inckh .coll). ■: „ 

,, ' . . . 

'.CtTHEEUIU 

Oytiher^ £4.vS. Brady, 1890, ' Trans. B. Soc. Edmb.,'vol. xxxv. 

'■p.^608,,' pi.' iilFgs. 
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This species was originally described from the Mjis and Samoa, 
It is very rare at Funafuti, and was found only in the beach- 
sand of Avalau Islet (Sollas coll.). 

CYTHEEOETEEOiir, G. 0. Bars^ 

Cttheiopteeon soaphoibes, 6r. B. Brady. 

Cytheroptemi scaphoides^ G. S. Brady, 1880, Rep. Chall. Exped., ZooL 
pt. iii. p. 136, pi. xxxiii. figs. 1 a-d. 

A single carapace was found in the dredgings off Tutanga, 
50-60 fathoms (Bayid coll.). 

CxTHEEOPTEEOisr iNTEEMEBixiM, G. B. Brady. 

Oytheropiteron intermedium^ G. S. Brady, 1880, Rep. Ciiall. Exped., Zool. 
pt, iii. p. 137, pi. xxxiv. figs. 1 a~d. 

A single valve was obtained in the sand from the 2nd boring 
(Sollas) at 40 feet down, 

CxTHEEOPTDEBOisr ELATUM, G. 0. Bars. 

Cytheropteron elatum, G. 0. Sars, 1865, Oversigt af Norges marine 
Ostracoder, p. 81 ; Brady & Norman, 1899, Sci. Trans. R. Dublin Soc. 
vol. iv. p. 214, pi. XX. figs. 8-10. 

This species is not uncommon at Funafuti. It appears to have 
been hitherto recorded only from localities in high latitudes. 
The Pacific specimens differ in no essential points from the 
northern form, as regards the carapace. 

From the sand of the 1st boring near the surface ; from the 
lagoon dredgings, Rocky Islet (Sollas coll.). Also from dredgings 
off Funamanu, 50 fathoms ; and off Tutanga, 200 fathoms 
(David coll.). 

CxTHEBOPPEBOK ASSiMiBE, G. B, Brady* 

Cytheropteron assimzk, G. S, Brady, 1880, Rep. Chall. Exped,, Zool. 
pt. iii. p. 138, pi. xxxiv. figs. 3 a~d, 

K characteristic valve of this species was found in the sand of 
the 2nd boring (Sollas) at 40 feet from the surface* It also 
occurred in the beach-sands at Avalau Islet (Sollas coll.). 

OxTHEBOPPiHOK BOKO-iCATOATTJMy G. 8. Brady. , 

Cytheropteron longieaudatum^ G. S. Brady, 1890, Trans. R. Soc, Edinb. 
vol. XXXV. p. 611, pi., iii. figs. 18, 19, 

; The ■original specimens came from Fiji; our ' examples® single 
valves only, came from the beach-sand, Avalau Met (Sollas coE.), 
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and from the dredgings ofE Tutanga^ at 50-60 and 200 fathoms 
(David coll). 

Byphocithebe, G. 0 . Sars. 

Btthoctthere abefagea, G » S » Brad ^, 

Bythocythere afenctcect^ Gr. S. Bradj, 1880, Bep. (Jliail. Exped., ZooL 
pt. iii. p. 142, pL xxxiii. figs. 3 a-y. [B. arenosa on plate.] 

This species was described by Dr. Brady from specimens 
obtained at Torres Strait. 

It is represented by one imperfect valve, from Funafuti, from 
the sand of the 1st boring (Sollas), near the surface. 

Bythooxthebe aemaya, sp. nov. (PL 37. figs. 6 a, h.) 

Carapace elongated, seen from the side oblong; height equal 
to more than half the length ; anterior extremity rounded at 
the ventral angle, sloping backwards toward the dorsal angle ; 
posterior extremity tapering, and terminating in a blunt procjess 
towards the dorsal angle. Dorsal edge slightly convex and 
sinuous ; ventral straight. The antero-ventral border is armed 
with three blunt spines. Surface of carapace produced near the 
middle of the lower third into strong salient ahe. A surface 
ornamentation of polygonal pittings nearly covei’s tliej valve, 
excepting where the surface is relieved along the ventral border 
by two parallel ridges. Length of carapace *77 mm. 

This form to a certain degree exhibits charaeters ])ertaiiiing 
to two known species of Bythoeythere ^ in lateral outline it 
clearly approaches B. pumilio^^ and in the size and position of 
the lateral ala it somewhat resembles .B. mlifem f. 

This species occurred at Tutanga at 200 fathoms (David coll.). 

; ■ SEGrioN IL MYODOCOPA. 

Family Cti^bibxnxb jg. 

SABSiEnnA, 

SaBSIELEA SCTOFrAj 

: Sardellasmlptai Q^. B/Bmijy 1800, Trans, IL Soc. Edinb. vol. xxxv. 

■ p.; 516^ pLd. '%s.:' 17-20.; 

: ■ ;''This species has been recorded previously from ..Ifew' Caledonia 
a. S. Brady, 1880, Eop. GhaH. Bxped,, 2!ool pi iii. p. 142, pL xxxiii, 

t IcL ibid. p. 143, pi. xxxiii, %8. 5 
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and Fiji. A partially dried sliell^ without doubt belongiog to 
tlie above speeie^s, was found iii the dredgings north of Pavaj 
Eiriiafiiti, 35 fathoms (David colL)» 


Skctiok III. PLATTCOPA. 

Family C-YTHERELLIDiE. 

Cytiieeella, Jones. 

Cytherelia YENiTSTA, G. 8. Bratlij* 

Cytherellu vermsta, G. S. Brad}^, 1880, Eep. ClialL Exped., Zool. pt. iii. 
p. 17(), pi. xliii. figs. 4 a-d. 

This elegant little form is quite common at Avalau Islet, 
Funafuti ; and was found also in the sand from the 1st boring, 
near the surface (Sollas). The specimens on which Dr» Brady’s 
description was based came from the reefs at Honoluliu 

CYTHEiri^LLA CItTGUTATA, G. /S. Brctdl/. 

Cytherdla (dnfpilat(ij\. S. Bnidy, Les Fouds de la Mer, toiix. i. p. 159, 
pL xvii. tigs. 24, 25 ; id., Rep. Cliall. Exped., ZooL pt, iii. p. 177, pi. xliii., 
figs. 1 e-// and figs. 2 a~d. 

This species has been previously found in shallow water at 
Hong Kong, Port Jackson, and off Booby Island. 

(1 mnfjuhia is very rare at Avalau Islet, Funafuti (Sollas 
coll.).; ■ 


EXPI/ANATIOH OF PLATE 37. 

F'ig. 1. rr, right valve ; 5, dorsal aspect : c, posterior 

. view. X 45. ■ , . 

2. Cy there pectmumiaia^ ep, nov. : a, left valve ; h, ventral edgci view. 

x'45. 

3. (JijiMre phylhides^ sp, nov. : e, 'left vnlve ; 5, doxval aspect ; e, posterior 

view.,, 'X 45. 

4. Xedidehem eamminally sp.,’ nov. : a, right valve ; h, ventral aspect ; 

■ ' ' r, ])ostei4or aspect. X 90,' 

LomnmidiiiUimidtt^ a, itiglit valve ; 5, ventral aspect; c, pos- 

■ terior view, x 45. 

0. IlytJimythtw' left valve; h, dorsal aspect. ■ X 45. ■ 


niXK. lOUIlX.— S^OOI.O'GY', YOEAXXYIII. 


31 



4U 


:mtss lettice bigby ox the structure of 


Oil tlie Structure and AiFinities of tlie Tanganyika Gastr^ipculs 
Ch^tra and LimRotrockiis. By Lettice (From 

tlie Biologiedl Labonitory, Koyal College of Scieuccc) 
(Gommiiiiicated by Prof, (t. B, IIowes, B.ILS., Sec. Liriii. 
Soe.) 

[Bead 20tli February, 1902.] 

(Plates 38 - 40 .) 


This ])aper is based oxi material wbicli formed part of tlie 
■collection brought by Mr, d. E. 8. Moore from Lake Tanganyika. 
He lias kindly placed at iny disposal specimens of botli Ohjtm 
MThii and LimmtrocMs Tliomsoni, and bas greatly helped me 
in my work. 

Chttba. 

•Che genii§ Chjtm was separated by Moore from Smith s 
original ZmmtrocJms (4. p. 307), the older generic name being 
reserved for the reception of the single species Lmnofroclm.^ 
Tliomsoniy The genus is now represented by a single species, 
Chytra lurlcii Mrhu^ and is one of the luosi; 

characteristic forms among the. group of peculiar opereiilate 
molluscs found only in Lake Tanganyika. It lias heeix generally 
placed among the Hyclrobiidm {cf. Fischer 2.}, a. family often 
used as a x^eceptacle for curious and abnormal types whicli have 
x;Hxt been satisfaidorily classed. But in 1807, Moore (4. p. 307) 
.regarded it as more probably belonging to the Xcuixiphoridieyon 
account, of its coxichologieal similarity 'to mmmmm foBsils, wliieh 
are, referred to that group. ■ Up, to the prese.ut ' tiiue, 
'tb:e',,anatom.y of the ',ar.iimal has never been deseribecL 
^ . "'External , The slxeli (1?L 38. figs. 1 &, 2) has already 

been.deseribed by Sm,ith (8.. p. 286). .'.Th©' liorny o;perciiium (tig. 3) 
is of the Littorio'oid type, 'the .inner surface being convox and 
tbe outer concave." The,"tentacleB .are long and filiform, and the' 
:eyes are .situated on .tubercles' at ■ their bases. ' , , 

Merwm nervou's. system seems to he transitional 

between the dialyueurous, and ..thd■''^^iygone^lrous types (Pit 39f 
fig. 14). The cerebral ganglia are closely approximated, 
and the pleural ganglia (y.p.) are separated from them by a 
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■sli'^lit’constrictioiu Tlie supra-iBtestmal cord is consider- 

ably elongated ; from tlie supra-intestinal ganglion (y.sy>.) arise 
two neryes, the left pallial nerve and the visceral 

A very fine nerve (e.j?/) connects the left pleural ganglion with 
the pallial nerve, which it joins soon after its origin from the 
siipra-iiitestinal ganglion. The suh-iiitestinai cord (n»si.) is 
somewhat shortened. In like manner the suh-intestiiial ganglion 
gives rise to the right pallial (n.p.") and the right visceral 
nerve A nerve connects the right pleural ganglion 

and the right pallial nerve (c.p."). The visceral nerves 

unite by a straight commissure at the base of the raantle- 
eavity. The pleiiro-pedal and cerchro-pedal connectives are long 
(fig. 15J. The pedal ganglia {g^pe.) each give off three nerves, 
two of which run auteriorly and one posteriorly. The otocysts 
lie close behind the pedal ganglia ; they are filled with many 
barrel-shaped otoliths (fig. 16) of various sizes. 

lladula, — The radula (FL 39, fig. 20) has a feature which is 
also a characteristic distinctive of the radula of I£i])ponyx conicus 
{cf\ 9. vol. i. p. 162), there being a strong pointed projection on 
the admedian tooth wdiich overhangs the inner end of its serrated 
edge. The lateral teeth are sharply pointed and serrated. 
Possibly this acute form of dentition indicates a carnivorous 
habit. 

The mouth is carried on a short snout, and opens 
into the buccal mass (PL 39. fig. 13) (5.pn), which leads into a 
long and very slightly coiled oesophagus (te.). The stomach {st,) 
is' two-chambered (Pi. 39. fig. 13 & PL 40. fig. 25). The anterior 
stomachic chamber contains a crystalline style (s.o.) ; the 
posterior bears a small, but complete spiral cmcaxm (cci?.). The 
intestine (L) arises from the lower portion of the anterior 
■(jhamber of the stomach, and coiling twice, heiuLs sharply forward. 
The rectum (■>%) attains a considerable dimension, since its walls 
are very glandular, but it narrows suddenly before opening' by 
tlieTiniis, («•)» wlnchlias a circular, thickened rim. 

The liver;’’ (L) occupies a great' portion of the visceral mass, 
and a hilc-duct opens at 

The kidney' (7i*.) isrim^gu,. and the renal aperture '(«,n)"is far' 
back in the inantle-cavity (PL 3'9..figs* 12'& 13).; 

The heart (r. & mrk) (PL . 39. fig. .13) , is of ' the ordinary 
Monotocardian t 3 ''pe. ^ The gill (Pi. ',39. ,fig,., 13, y.), exte,nds 
throughaut , the mantle-cavity, and .consists (PI. ; 38L iig.'TO) 

3 , 1 ’»'''.. 
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of a single row of plumes (f/.'), witli blunt rounded ends- 
(PL 39. fig« 17)5 eacli of which is attached along its dorsal edge,, 
and contains a skeletal support contiiuicd from tlie |)oiiit of 
attaebment. Hy|:.)obi‘anelnal glands are ])rese'ut (//./o, PL 39.. 
fig. 12). 

The reproductive aperture (PL 39. iig. 12) is a widC' 

oval slit. Tins, in tbe female (PL 38. fig, 11), leads into a large 
dilated uterus {uX wliicli is continued to the |)osterior end of the- 
mantle-cavitj, where it is seen to arise from an oviduct ('em), which 
ramifies in tlie genital tissue (y.//.). This tissue (PL 39. fig. 16)- 
is iiitimatel}" bound up with the liver ” (/.), and with it eom[)Oses- 
the greater part of tlie visceral hump. 

There is an accessory glaud-like organ 1:^1. 38. fig. 11}' 

closely adhering to the uterus (^^), which protrudes into tlie- 
mantle-cavity. Its function is unknown, but it may possibly 
secrete an iiivestinent for the eggs. .The. reproductive, organs 
of the male have 3iot been identified, and it is not known 
ivhether the accessory gland-like organ is present in the male, oxt 
whether Cliytra Kirlcii is viviparous or not. 

Afmities . — In attempting to define the affinities of Chftra^ by 
far the most important feature presented by this genus is the* 
obvious combination of characters distinctive of several well- 
known Prosobraiichiate forms. Thus the nervous system is- 
strikingly like that of Capiihis (1. pi. 8. fig. 35). 80 also, wdieii 

vlewedirom the side, the position and relationships of the pedal, 
pdeiiral, and cerebral ganglia, with their connecti\'tEs, are very 
'Similar to those figured by Bouvier for Xenophorm, (Jhytra may 
be ' further, compared to the Xenoiihoridio in the o'bviouslj' 
sinnhwv chamcteig of , its shell (4, pp. ■ 307 & 317, p,L 2;'L. 
fig. 6 a), and . coiiseqiiontly ■■the Bhapc of the body ; in tlw 
'.situation of the eyes ■on 'the tentacles; in tlia genmul ctiaraeter 
■ of' 'the .gill and' gilbpliu'iies’.^ in the .'filiform osph'nidiu:i,i,',i, ; in,, the 
.position \of the renal 'aperture; .and, in tbe presence of an 
.aeces,8ory gland-like organ in. relation to the gcriiital'apj'airatus,. ' 

This .■' ■apparent, , .affinity. ■ of ,,' (Jhytra. to' the ' XenoplK.^ridm is 
})erha|)s strengthened'' by. a':'d'etailod comparison of O'hytm 'Kir'km 

(efl PL 39,. fig.'lB & H. 4'0.,'fig„,22). 
In both, there,, is',. the 'Same'' arrangement, .of .'the bu.cx'.al mass, a 
more or less comparable radula (PL,39.fi;g. 20)',^'. veiy'' 'ni'milar 
gill, and bypobranehial glands (y./n, Pb 40. fig, 22)v Further, the 
characters of the nervous system -of Aporrhak pei<^pelemni 
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'(PL 40. fig. 23) ai’e generally similar to those KirlcU'^^ 

except that in Apor^^lmis the supra- and siih-intestiiial cords are 
considerably elongated, and there is a 'direct zygoiieuroiis 
connection on the right side. In Qliytra Kirhii there is, however, 
also a .practically zygoneiirous condition, the connecting nerve, 
instead of joining the siib-intestinal ganglion (PL 39. fig. 14), joins 
the pallia! nerve immediately after its origin. Lastly, the whole 
stomachic apparatus is similar : there is a well-developed 
crystalline style in Aporrliais (sL, PL 40. fig. 22), and the internal 
valvular portion of the spiral cascum is present, but not the 
com|)lete structure. Further, the bari^el-shaped otoliths which are 
found in Ghytra are also found in Typliobia (6. p. 188) and in 
the Cerithiidac. The presence of the slightly developed spiral 
•cincum in Chytra brings this interesting form into relationship 
with Trochus (7. & PL 40. fig. 27), ’PleurotoiMtria (fig. 28), and 
Nmsopsis (5. p. 189, & PL 40, fig. 26). The presence of a crystal- 
line style characteristic of Chytra is characteristic of widely 
different molluscaii forms. It is present in all the haloliiniiic 
Gastropods of Tanganyika, in some Troehidte, Fteroceras, and 
the Strombidm. These facts suggest that in Chytra are 
probably dealing wfitli the direct ancestor of the families 
Ilippoiijcidavand Capulidic, since the genus combines the nervous 
system of the one and the radula of the other ; i. <?., two of the 
most salient features of Ih'osobranchiate anatomy. 

IjIMkotrochits Tiiomsoni. (PL. 38. figs. 1-9 ;■ PL 40. fig. 24.) 

Limnotrochm Thotmoni Am the single species of the 

genus (1). Like Chytra^ it is an inhabitant of Lake Tanganyika, 
living at considerable depths and apparently in solitude, for 
never more than a single specimen is dredged at a time. Con- 
'sequently it is difficult to procure the living aniiiial, but the 
empty shells are pretty common. The conch ological characters 
•('PL, '38. figs. 1,' 2) presented by the genus, however, .need no 
comment here, as they have already Leen fully, described and 
'figured' (8. p. 28"5), "The operculum (PL 38. fi.g. 3) is. “ ho,rnj'’^ 
and somewhat Oblong in shape,' concave,, towards the, inner side, 

■ and L'lttormoid in character, 

. ,' Halle, r’s figure (3. taf. xviii. ' fig. 6) of .the nervous system 'of Chenopm 
{Aporfhtm) pes*pekcam and his description of the same (p. 579) is absolutely 
incorrect. He must either have figured an entirely difterent animal, or the 
specimen that he dissected was quite ubnormah 
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External EeaUires~-T\\e general, .features oi: tlie inaritie-cavity' 
(PL 38. iig. 9), tlie character of the tentacles., the position of tlu‘ 
eyes and of the apertures, are all very like those a,lready deseril)ed, 
ill Ghytra, tlie most apparent diiicrences l;)eiiig tlie sinaller size 
of Limmifoehtis Thomsoni, the iiattin* sha.p)e of the visceral Iiiiinp, 
and the pigmented band down the centre of the snout and on: 
the inner sides of the tentacles. 

E-ermns Sifstenu—Thi^ nervous system is zjgoneiirous on the* 
right ('PL 38. figs. 5, 0). The ganglia and nerves are protected 
hy a closely adhering connective tissue which, contains skeletal 
elements. The cerebral ganglia (y.c.) are separated by a distinct 
cerebral eominissiire, and are situated decidedly further baclv 
than in Ghjfra. Tlie right pleural ganglion (£»p*) gives off a 
fairly long supra-intestinal cord, which connects the right pleura! 
ganglion with the supra-intestmal ganglion. A fine nerve comes 
off iroin this cord just before it- unites. with the supra-intestiiiai 
ganglion. This nerve appears to j'oin. with: another arising' frO'ii:i 
the left pleiu''al ganglion, but I was not able, actually, tO" see -.the 
connection. The supra-intestinal ganglion (y. gives oft' the 
left visceral nerve. The subdntestinal cord springs from the 
left pleural ganglion, and soon passes into the sub-intestinal 
ganglion (y.^L) whicli, in the usual way, gives oft* the right pallial 
and right visceral nerves. A very short nerve {z) connects the 
sub-intestinal ganglion directly with the right pleural. Viewed 
from the side (fig. (>), the relative position of the cerebral and 
pleural ganglia is rather curious, the pleural ganglia being 
posterior, and ventral to tbe cei'obrals and nearly fused witli tlm 
pedal, ganglia, , from wlncli they are scj)araf ed 'by a very slior't 
pleuro-pedal commissure (c.p,pc/), tbe cerebro-pedal commiasure 
:^ox,p 0 *.») being longer. ' Each, pedal gangliou.givc's off nerves 
■ to the'- .foot, ;but. I was.,' not able to .see the nerve leadi,ng to the 
otocysts. The otocysts contain many rectangular 0toli't.lis 
(PL 38. fig. 7). 

Eadula.'-^Tl\\b raduk (PL 38. fig. 4) is distinctive, i'ts .inost', 
striking feature being the blunt protuberance on the undersiclo of 
each of the two lateral teeth. The admedian tooth is large, and has 
a broad upper portion, bluntly serrated along its atiterior face, 
which overhangs a lower portion, whose sharply serrated edge is 
turned towards tiie median tooth. 

( ,A. pair, 

of salivary glands, diminutive sacculated organs, open into the 
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„ buccal cavit The oesophagus is straight j except for a sharp 
bend before it opens into the stomach (PL 40. fig. 24), which, 
like that of Ghjtra, has two chambers, the anterior of whicli 
contains a large crystalline style. The walls of the posterior 
chamber are rery thin ; those of the anterior chamber yery thick 
and muscular. The most remarkable feature about the gastric 
apparatus of Lm^iot^'oclms lies, however, in the fact that it 
possesses an even better developed spiral csecum PL 40. 
tig. 24) than Chytra (fig. 25) itself. The base of the csaciim is 
connected with a longitudinal fold which extends to the anterior 
chamber ; the aperture of a bile-duct (5.) lies below the spiral 
csecimi. The coils of the intestine, the rectum, and the anus 
are very similar to those of Oliytrcu The kidney is fairly large, 
and occupies the same position as in CJiytra, surrounding the 
‘‘monotocardian^’ heart. 

The gill (y., Pi. 38. fig. 9) is short, the gill-plumes are 
triangular, and the osphradium (o.) is filiform. 

In both specimens which I dissected, the long slit-like aperture 
of the genital gland (PL 38. fig. 9, opened into a considerably 
dilated sac, slightly curved towards the left side of the animal. 
In the ease of one specimen this was undoubtedly the uterus, as 
it contained bundles of very long spermatozoa ; and in the genital 
tissue of the visceral coil there were 'weil-developed ova. 
There is a large accessory gland-like organ (fig. 9, y.y.') like that 
0 ^ Gliytm, which spreads posteriorly into a tongue-shaped body, 
partly underlying the uterus {ef. fig. 8). 

Affinities.— It will have been gathered from the preceding 
description that Limnotroolius Thomsons in the general plan of 
its organization, and in the disposition of the viscera, is distinctly 
like the genus Ghyim, but in minor details very different. 
The shell of Limnotroelms Tkomsoni (PL 38. figs. 1, 2) may be 
compared tO' some'of.tbe so-called Littorinas ,o£ tbe marine 
Jurassic deposits, and in particular to Littorina aulcata (4. p. '317). ' 
It is, also dissiiiular to' that’Of 

Curio'iis.ly enough, ' the .■'nervous ' system oi -'Limmtrochus 
(Pi 38. fig. 5) is also like that of (3) and Ganeel- 

laria^ there being the .same condensation of' the 'cerebral, pleural, 
■and 'pedal ganglia, and 'the same zygoneurous ■condition" of, the' 
right side. The radula (PL "S'S-'- fig,. 4) cannot be associated 
with any known type, its nearest approach is to be found in 
the varieties' of the Melanoid.group, (9. voL, L p. 121)., .. 
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Lastly, tlie pigiiieiited sBOut? the triangular gill'-])lii!:iies, so 
eliaracteristie of the Ehachjglossa, the longitudinal fold,, and. the 
other features of the stonuujl), and the Bin]])le poi,i(‘h.-”li,ke salivary 
glandsj all bring Limmiroehits m,t(.> cdose re!atioiishi|) witli 
T^pliohia. 

Like Chjtra^ Limnotrochm has tlms obviously sealiered 
affinities, and it is more difficult to place than even Chiftra itsedf 
It is undoubtedly allied both to Ohjim and to Typhohkt, as well 
as to the Stromboid group represented by the genera Siromhim 
and ApoTrliais; and it is perhaps more near.lj allied to these 
geiieui than to any other living types. But, on the other hand, 
it is quite distinct from them all, and must, at any rate for the 
present, be regarded as unique. 
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EXPLANATION OF THE PLATES. 
Reference Letlers. 


a. , anus. 

b, , aperture of the bile-duct. 
u.m., opening of the oesophagus into 

the stomach. 

a. g., genital aperture. 

o]3eniiig of intestine leading 
from the stomach. 
ft.r.j renal aperture. 
au., auricle. 

b. m., buccal mass. 

C(B., spiral cfficum. 

r.r.jji?.', left cerebro-pedal connective. 
e.p., pericardial cavity. 

c. p,', left pleural connective, 
r.j?.", right pleural connective. 

i\p.pc.\ pleuro-pedal connective, 
cf., eye. 

.(/■» gill. 

gill-plume. 

left cerebral ganglion, 
right cerebral ganglion. 

//.C.5 cut edge of gill. 

//.//., genital gland. 

accessory genital gland. 
gJi.f hypobranchial gland. 

. left pleural ganglion, 
right pleural ganglion, 

(J.pe.j pedal ganglion, , ‘ . 


ff.s., salivary glands. 

^.sL, sub-intestinal ganglion. 
(/.sp., supra-intestinal ganglion. 
p.(/,, genital groove, 
intestine. 

/t*., kidney. 

I., liver. 
ma.j mantle. 

Qn.e., cut edge of mantle. 
n.p.', left pallia! nerve. 
if.p.-^, right pallia! nerve. 
n.sL, sub-intestinal nerve. 
n.s])., supra-intestinal nerve. 
n.v.', left visceral nerve. 

Ji.v.”, right visceral nerve. 
o,, osphradiiim. 
er., oesophagus. 
ot., otocyst. 
ov., oviduct, 
r,, reetiiiiu 
« 6%, snout. 
s.e., crystalline style. 

style-sac. 
sf:,f stornacli. 

A, tentacle. 

/if,, uterus, 
ventricle. 

..T., zygoneiirous connection. 


Plate 38. 

Fig. 1. Lim.noimvhm Thommm, hVont view of shell. 

3, ,, „ Back view of shell. Both natural size. 

'4» „ s, Operculum, external face. X 6. 

4, j, „ Kadula, 2 laterals, admediau and median 

teeth;' from a drawing' by Mr. T, E. S. 
Aloore. Magnified. 

h, „ 5 , Nervous system* dorsal aspect. 

0, " n ' 5 , ' . ' ■ >» lateral aspect. ■ Both XlO, 

7. )» j, Otolith. Highly magnified. 

8. „ ,, Female reproductive organs. X 7. 

0. .Mantle-cavity, with mantle reflected to' the 

right. X 7. 

10. C'liptm Kirklh The gill, with mantle reflected to the left, x 12, 

11 . ,. ,* Female reproductive organs. ■ X fh 
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Pr.ATE 39. 


I'ig. 12 Chytra Kirl’lL 


12 

14. 

lo. jj 


IG. „ 

17 . „ 


■ 1 . 7 . 

20 . 


21 . 




Muntle-euvityj willi inuiitle rellci'ted to the rigljt 
side. X 10. 

Dissection of tlio ulirnentary earuil. X lO, 

Kervous system, dorsal aspect, X 10. 

„ lateral aspect. X 10. 

Otolith, llijs^hly magnihod. 

Gill-leaves, isolated. Higlih' magnified. 

The slioii, lateral aspect. . 

„ from beneath. Both slightly enlarged, 
Radula, 2 laterals, admedian and median teetli ; froii: 

a drawing by Mr. J. lU. B. M'oore. M’sjgnifiocl. 
Operculum, external face. X G. 


Platk 40. 

22. Jpori'/uih pes’ 2 ’ii!kmn(\ General dissection, x 2. 

20. „ . »» Nervous system' from. *thoJ', dorsal aspect.: 

X about 2|. 

24. Dissectioii of the X id 

^ 25. Chytm Kiflcil, The same. X about 10. 

■ifr 2^. Nas&opsis 'nassa, Dissection of the stomach, X 10. 

27 . Tfochm turhinatm, OChe same, after Bobert (7). X 10. 

2^^ Mmirotomarki BeripichU^ The same. From a drawing by the late 

Ml’. P. Woodward. XlO. 


^ Tiic figures marlied thus are from drawings by Mr. J. E. S. Moore. 
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on tlie Brain of MaerosceUdes and otlier losectivoa'a* 
By (x. Elliot Smith, M.'JD., Eeliow of St. Jolin'is College, 
Cambridge ; Professor of Anatomy, Egyptian Groveriiiaent 
School of Medicine, Cairo. (Communicated by Prof. G. B. 
Howes, E.B.S., Sec. L.S.) 

[Read 1st May, 1902.] 

Sir friend Dr. Bober t Broom lias recently discovered that 
the organ of Jacobson and its cartilages in the Elephant-Shrew 
present a peculiarly close similarity to the corresponding parte 
in the Marsupialia, and has moreover found metatheroid 
features in the skeleton of Macroscelides in addition to those 
previously recorded by Kitchen Parker. It seemed to him that 
it wonlcl he of considerable interest to submit to careful 
examination the other parts of the body which present distinctive 
■features in the Marsupialia. Accordingly he has kindly sent 
me the heads of an adult and a foetal Macroscelides pTohosoideti^^ 
and asked me to make a report upon them. 

The heads had been simply’' placed iu spirit, so that the braiuj^ 
were not in a eonditioa altogether favourable for histological 
♦study* In fact the fmtal brain was too soft to permit of 
auj’'thing more tlian a study of the conhgiiration of its surface. 
The adult bxmn, however, was sufficiently firm to be cut in 
paraffin. The sections were stained with lithium-earmlne. 

As the presenee or absence of metatheroid features can in 
almost all mammalian brains be detected by’' the naked eye, I first 
submitted the brain to a thorough examination both by this 
means and with the help of a lens. I then split it in the mesial 
sagittal section and studied the mesial ■ surface iii' the same way ; 
and as many points still needed' elucidation, I cut a series of 
coronal sectious of one liamisphere' and dissected the other. 

The, brain of ImS' been ■ figured from the dorsal' 

aspect by Pe.ters t ';, and its ■geiieiTiI features need not be deaeribed 
In detail, .since they differ to; no great extent from "those of 
' Tdfct,^ which have , been ' so .thoimughly described iu Gamer's 
classic monograph J. ' ■ 

2oolSoc. 19()2,roL "i.,Mar , 

t Peters, .‘Ikisse nach Mossambique/ Xool. i. ; Saugethiere, iiL xxiv, %, 13., 
Berlm,1852.' , ' ...yy '■ 

^ Yergleiciu ' Auat. S.tacheu. ,■ /‘"Uebev.das' Oehirn d. ■ Maulwurfo/! M'orpiu 
',Jabrfo:Bd.'vu. p.bOi (1881)..;:" 'i/ 
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Tf]e large projecting olfactory bulbs recall those of tlu? 
Marsupial Fermneles. The features of the base of the brain— 
the large tiiberciila olfaetoria., the tract! olfaetori! r.iid flieir 
large tubercles, the peculiar iiatteniiig of tlie luiclei ainygilaiag 


Fig. 1. 



(</) Dorsal aspect, (/>) Vmtmlaispecfc, belt lateral 
h,o., hiilbus olfacfcorius, vb., cerebellum.' tav/,, corpora <:|iuid:rigewlmw /.r., 
ilssura ilunalisr, ' 4./’., lobus ■.Hocculi,, /.-p./lobus 'pyrifom:us» ' 'medal la 
■obioTigata. 2^.«.^uu<deus amygdak. : //.a.Mubcu’Oidua^ aousfcicnm/', /,o., tractuS' 
olfaotorius. tiiborculmu tractus olfaetorius, "75., .ira-pezium; a., poas 
^Tarolii.- 

tbe small pons Varolii, and the large trapezoid bodies— allclosely 
resemble those which are found equally iu the Inaeetivora, 
Polyi)rodont Marsupials, and the Basypodidfo. 'I’he pctnlifsr 
lateral extension of the pyriform lobes of the hemispheres into 
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a distinct angle occurs also in JErmaeetts^ Talpa, and Fermndes. 
So far as tlie shape of the cerebral hemispheres, and especially 
jiiso that of the iiocctilai* lobes of the cei»ebelliiin, is concerned, 
the brai.ii more, closely resembles that of Fermneles than that of" 
tlie iiisectivora. At the same time, distinctions of this kind 
have little if any ordinal value. 

The rhinal fissure is incomplete, being intermediate in this 
respect between and Feramele%, 

The caudal margin of each hemisphere (fig. 1 a) consists of 
two limbs of equal length meeting at an angle of slightly more 
than OOh A large lozenge-shaped space is left between the 
mesial half of each hemisphere and the cerebellum, and'"!!! tbis 
the pineal body, the whole of the anterior and a considerable 
part of the posterior pair of corpora quadrigemina are exposed. 
Such a complete uncovering of the mid-brain is rare in mammals.. 
A inucli slighter degree of uncovering occurs in the Blarsupiai 
Famjurm and some of the smaller Basyuridm. A similar 
condition occurs in the Insectivore Cenietes^ but, as Borsyth 
IMiijor has pointed out, it is probably due to secondary 
retrogressive change. 

It is strange to find a similar exposure of the mid-brain in the 
aberrant (Fileojntliecm^-^^ a bi*ain possessing deep and well- 
defined calcarine, intercalary, suprasylvian, orbital, and pseudo- 
sylvian sulci, It also occurs in most of the Aticrochiroptera. 

The cerebellura is very simple and closely resembles that of 
Perameles* This is of little systematic importance, because tbe 
mere wiping-out of some of the cerebellar fissures and the 
elongation of the fioccular lobe in Prmaceus would produce 
the Pcmwijcfa-type.' 

The only features of crucial importance in attempting to 
distinguish the brain of an Insectivore fromdliat of aPolyprotodont 
Marsupial are those, of thC'Cerebral commissures and the hippo- 
campus. friie Aiarsupial has a "small dorsal commissure whic,Ii 
is derived wholly from, the fornix, whereas the upper' commissure 
of the Inseetivore is ' derived .partly from the fornix and' partly; 

* 'For some exeellent .specimens 1 am .indebted tO'' the kindness' of "X>r, Charles 
Hose ,of Borneo. ■ The .only'' accounts of this 'brain, viz., , those of ..Gervais 
(Journal do Zoologie, tome i.,, '1872) and Lecho (Kongl. Sv. Vet.Akad,. HaiidL 
Bd. xxi. p. Stockholm, 1886), are' fac' from perfect., 'I. .have given fuller 
information 'concerning' this'brain. 'in my fo'r.thooming Oata,'logue of the Collection',; 
of Brains in the 'B'oyal' College "of Surgeons' M'useum. '■ 
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from fclie iieopiilliiim, the latter iiioiely constituting tlie corpus 
callosiniu 

On the mesial surface, of the. hemisphere oi‘ MfriToseeliikf; 
tliereis a most extraordinary condition (iig. 2). 


2 . 



Macr(.>sccUde.< prohi'mHdeUH : right, cerebral hewiBphcrCj 
iiiosial {i,speet, X (h 


eommissura anterior, c.c., corpus cii.llo.yiuu. /., Umbria, J,(l, iasetij, 
-deufcafca. /./;., Bssura hippocainpi. h.L^ h.ippocn.mpuB invemus, pn,, p8a.li^cf jiiiu„ 
:,s*2., '■ septum lucidum. vestigia hippocampi. //., area, of Biibsplcniul 

: hippocampal flexure, a*., Uncof probable eounection bdAveim the [isalteriiim 
■rftud spleniuro. Other references as for figure 1. , 

f Pin' the lamina terminalis there is a relatively (/. e. in csoiii- 
parison with that, of Marsupials) small aiiteinor:e.oi:iiittissiir0,((;.^i*}^ 
.and yet, above it, a typically metatharoid 'pHalterium (Cornix- 
commissiire, ps,) of a crescentic shape such m oc^enrs lu 
Ferameles^ Notorycies, Bidelphys;^ and MyTw,ecohim* luppu- 
.eampal formation (fig. 3, fascia dentata) extends forward im to 
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the upper surface of this commissure, just as happens also in the 
Metatheria ; and yet, high up near the dorsal margin of the 
liemisphere, there is an nodoubtecl corpus callosum* The shape 
of this body is no less peculiar than its extraordinary position. 
It is exceedingly large and thin, and exhibits a state of affairs 
which is almost unknown beyond the limits of the Primates. 
It is, moreover, provided with a plump splenium and a long 
liook“like genu ending in a sharp rostrum. 

Both ill shape, size, and position this corpus callosmn (r.c.) is 
as unlike the primitive generalized condition of the corpus 
callosum, such as is found in Erinaceiis, as it is possible to 
imagine. 

The most primitive form of corpus callosum is exhibited in 
the brain of many small Bats such as Nyctophihis ; but whether 
as the persistence of the original condition or as a secondary 
reversion to it, does not especially concern us now* In. 
Ermaeeiis f the evolution of the corpus callosiini is carried only 
slightly further. 

In many small Insect! vores like Memleentetes, Orfzon/ctes X, 
.and otliers, a similar state of affairs is found* In Qymnura J; and 
Talpa the corpus callosum is lai^ger, but the condition is essentially 
the same. In 6V<tr//m*/^ZomJ,ffhere is an extraordinary elongation 
-of the corpus callosum, such as we do not find in other small 
Insectivores, nor in the Edentate Gklmnydopliorus^ which in this 
respect resembles Erinaceus much more closely than does the 
CMdenMole, 

But even in Cim/socldoris the corpus callosum is not nearly 
so long as it is in Macrascelidesy 'whxh in the former it has 
the priniitive straight form* Thus Ifacroseeltdes has the 

moBt specialized form of cox'pus callosum of all Insectivores, 
'its psalterium, retains the peculiar crescentic form found else- 
where only, in the Marsupialia. ■ 

In all other .'mammals with -a corpus’ callosum the growth of 
the latter modifies the shape of the psalterium by pulling it 

■ ,*■' Of. The Origin of the Corpus Oallosum/’ Trans. Lino/.Boc., ser* IIlZool. 
toL vii. x>t. 3 (1897). ' 

t The Eelation of the Fornix to the Margin of the Cerebral Oortexf ’ 
•louni., A,nat. <& Phys*' Yol. xxxii. 1898, p.. 45. ■ 

I For the' brain" Qt Gymnura l am indebted to 'Br. .Charles, Hose ; for that o.f 
'ffemwentetes and, Oryporyefeslo Br.; Forsyth -'Major ; and for that 'of C.7eny,so,- 
cAto's to Br„' Broom. ■ ' 
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backward md stretcliing it This has not luippened in liacro- 
seeUdes, and unfortunately I am unable to state wluii" ca'iDJiceivioiJ 
really exists between the corpus callosum an d psalter iiiiin Jji 
ail examination of the mesial surface of the Iieiiiispliere witli a 
lens, I was unable to find any conuecting-liok bc'tweeii tlie t\vi> 
commissures; nor did the histological investigation yield ajiy 
more satisfactory result. 

And yet from what we know of tlie evolution of tlie eor|)iis 
callosum, we can safely predict that when belter material is 
available (which Di% Broom assures me will soon be the ease) 
a bridge will be found, in the position marked .r in the diagram 
(fig. 2) joining the anterior limb of tlie psalteiium to the luider-ieaf 
of the spleiiimii. This bridge may not contain any n(:‘rve-fi!)res, 
and may thus realize a condition which we find in the llapalidic’^'* 
hut there must at least be a narrow lamina of neuroglia^ 

In the interval (^) between the corpus callosum and the 
psalterium there iS' a subsplenial hippocampal flexure of tlie 
usual structure, though of -an unusually great size. 1 luivc^' 
traced the course of this flexure in. a series of sections, and have 
been able to establish the fact that it does not differ essentiall}'' 
from that of ,Ermaeeus» 

As. soon as I, get better material I hope to publish :fu, II details 
of the minute structure of this interesting brain, and to com|,)are' 
it in detail with that of. Ennacem, Taljnt^ Okrym- 

eJiIoris, lEemicentetes^ Oryzoryctes^ and Gahoyit keens, 

I have written enough, however, to show tliafc Parker’s TOiiark; . 
eonceriiiiig the skeleton, that. we have a . curious, mixtuit) u)f. 
Marsupial (Metaiheria:n.) and 'Eutheriau. characters./’ niiglit.with .■ 
e.qual truth be applied' to. the' brain. ■■■■ , 

'■ €/, “ The Bektiou of ihe X-f’omii/ Joum. Aaafc. Phys. vol xsjxii. ,18118., 

ptr)2. 
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On the Early Condition of the Shoulder-Girdle in the Poljpro- 
todont Martiupials Dasyurus and Ferameles* By Eobebt 
Broom, M.B., C.M., B.Sc. (Coinmimicated by Prof. G. B. 
Howes, F.E.S., Sec.L.S.) 

[Read 1st May, 1902.] 

(Plate 41.) 

Ik 1897 I discovered that the Common Phalanger {TriGliomrm 
mlpemda) has at birth a well-developed coracoid, which is linnly 
attached to the sternum, and I recorded the fact at the time in 
a short note in the Journal of Anatomy and Physiology ’ (1). 

In 1899, Sir William Turner commiiiiicated to the Eoyal 
Society of Edinburgh for me a paper (2) dealing at length with 
the development of the shonlder-girdle in Trlchosi^rm Duljjecida^ 
and containing some observations on the early condition of the 
girdle in JBseudochirm and JBetrogale. Sitice then, through the 
kindness of my friends Prof. J. T. Wilson and Mr. J. P. Hill, 
of Sydney, I have been enabled to study one or two stages 
in the early development of the slioulder-girdle of two of the 
Polyprotodoiit genera-— and 

Dasyuexts viVERBrairs {Early Staye). (PI. 41. figs. 1 & 2.) 

The younger of the two stages of Native Cat which I have 
examined measures in the curved condition 8 mm. greatest 
length, and had a head-lengtb of 4 mm. At birth, according to 
Hill (3), the new-born young measures, when preserved in spirit, 
5'5. mm., G.L. and 2*3 mm. H.L.,- so that the. specimen examined 
would probably be 4 or ,5 days- old. In .its ■ .general skeletal 
development it is slightly more advanced than is the new-born 
TrkJmurus. In the head the following bones can be detected » 
..premaxillary, maxillary,' lachrymal, .'Jugal, squamosal, palatine, 
pterygoid,; and ^maudible.' '' .In 'the post-cranial skeleton ossifica- 
tion has commenced. ..in’ the scapula 'and 'in .the first tw.o, .ribs, 
while 'the clavicle'is' well ossified., 

Asia the .Diprc)tod,ont marsupials ■.'which , have ' been examined 
the early 'mammary 'foe'tal Dasyurm has a complete shoulder-, 
girdle, the, well-developed coracoids articulating, -with the ,sternum 
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The plane of the girdle lies as near as may he at right angles to 
the axis of the cervical vertebrje. The scapula (PL 41. fig. .^c.) 
in its lower two-thirds is a narrow, somewhat flattened rod, while 
above it expands into a relatively rather large antero-posteriorlj 
directed plate. Prom the anterior border of the sea, pula, at a point 
near the union o£ the lower and the middle third, a we.ll™develop(Mi 
acromion process (ac.) arises, and passes first forwards ami 
slightly outwards and upwards, and then downwards and inwards 
to meet the clavicle (cl). The lower end of the scapula forms 
with the coracoid (eo.) the glenoid cavity. Prom along the 
upper border of the upper part of the acromion to the anterior 
border of the middle third of the scapula there stretches a thin 
bony plate, forming the scapular spine 

The coracoid (co.), which is about half the length of the 
scapula, and about as wide as the scapula is in its middle region, 
passes inwards, a little downwards, and very slightly forwards 
from its point of union with the lower end of the scapula, and 
forms an articulation with the side of the broad presternmn 
(fig. 2, just in front of the first rib. The inner end of the 
coracoid is slightly dilated, and while its posterior half forms the 
joint with the sternum, the anterior portion passes forwards 
towards the clavicle, and is continued into the undifferentiated 
tissue which surrounds that bone. 

The clavicle (oL) is a well-developed little osseous har whieli 
passes directly outwards from near the anterior end of the 
sternum for some distance, and then turns abruptly upwwds to 
meet the end of the acromion. ' The bone is surrounded by a 
..thick', layer of undifferentiated- tissue, but no cartilage can be 
detected in connection with it. 

, The, sternum (#.) is chiefly -characterised by.the great breadth 
of, its ■ anterior .part— the prest-ernu.m.'- being' about: throe times, as 
wide as the 'posterior portion. - Prom ' its 'widest pc),iiit -it 
Vgradually narrows to' 'the.. point' of union with- the fourth rib-,i 
while in. the posterior half the- 'width is moderately unifo.ri-ru 
There is a distinct xiphisternum -ITie sternum 'gives 
attachment to eight pairs of; ribs.' '■■ Anteriorly: the prestermiti'i 
ends rather abruptly, in marked contrast -to the pointed eoiidition 
of the anterior end in later stages. 

The omosternum is not yet formed, and is r^epreiBUtecl by' a 
mass of undifferentiated tissue between the inner .©n'd',.' of.,.' tlie 
clavicle and the sternum. 
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Dasyprps tiveeetfps {Later Stage). (PL 41, fig, 5,) 

The larger of the two stages of the mammary foetal Dasyure 
which I hare studied has a head-length of 8 mm. But though 
the foetus is so small, development has so far advanced that in 
the shoulder-girdle at least practically all the features displayed 
are those of the adult. 

The scapula (sc,) has a broad blade as in the adult, with a 
tveli-developed spine running down near the middle of the outer 
side. The change in shape of the scapula from the narrow blade 
of the earlier stage is brought about by the remarhahle manner 
in which ossification takes place. In the earlier stage, the 
only part of tlie scapula that is distinctly ossified is the spine, hut 
ossification is just starting along the surface of the cartilage in 
the middle region. In this later stage, all the cartilage of the 
scapula, except along the upper border, the acromion process, 
and near the glenoid cavity, has been replaced by bony tissue. 
The bony development, however, has not been limited to the 
ossification of the cartilage, but has formed a moderately large 
bony plate, which passes forwards from what W’as the anterior 
border of the cartilaginous scapula, and has thus converted the 
narrow scapula of the early stage into the broad bony blade of 
the later. The coracoid {go.) has no longer any attachment to 
the sternum, and with the increased size of the girdle there has 
become considerable alteivition in shape, so that the coracoid and 
the acromion are now mainly directly forwards. 

The clavicle is long and slender j and there is now a distinct 
omosternal cartilage {oM.), which lies between the point of the 
sternum and theelavicle. 

The sternum («#.) difiers in shape from that of the earlier 
stage. The presternum ( in front of the broad part which 
gives articulation to the first pair of ribs, tapers away to a rather 
slender point. 

Peeameles obesula. (PL 41. fig. 6.) 

The mammary foetus which I have examined measured 18*2 
mm. greatest length and 9 mm. head-lengtii. At this stage, which 
roughly corresponds to the later stage, the coracoid has 

lost all connection with the sternum, 

The scapula is essentially similar to that of the adult. A well- 
developed spine runs down near the middle of the bone, and 
terminates a; ''rather:.; 'broad,;, flat acromion, ’which latter, on,. 
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passing forward, terminates in a sharp point. The prescapula 
IS well developed, and here, as in JDasyurus^ a large part of it lias 
no pre-existing cartilaginous basis. In the figure a dotted line 
indicates the anterior border of the cartilaginous scapula. 

The coracoid {eo.) is small, and is directed mainly forwards 
from its attachment with the scapula. 

The clavicle (cZ.) is rudimentary, and has no connection, except 
perhaps by ligament, with either the acromion or the stcriiiim. 
The rudimentary clavicle of the Bandicoot was, I believe, first 
discovered by Hill, who records its occurrence in his second 
paper on the Placentation of Ferameles (4). 

ComparaMve Obserdation s. 

While the shoulder-girdle Dasyimis in its early stage agrees 
ill the main with that of the Diprotodonts, it shows one or two 
interesting points of difierence. In Pseudo cMrus we find the 
•coracoid forming with the sternum a distinct joint, as in Dasyurm ; 
but in TrieJwsiirus md Petroyale the cartilage of the coracoid is 
structuraily continuous with that of the Btenmni. And while in 
Pasyurus^ as in PseudocMrm^ the shoulder-blade becomes free 
by the direct separation of the cox’acoid from the sternum, in 
TricJiosimis^ at least, the separation is brought about by the 
degeneration of a portion of the coracoid. In the Diprotodonts, 
ill the early stage, the coracoid from its attachment with the 
scapula passes mainly inwards and backwards ; in Bcmftmis it 
passes inwards and slightly forv\ ards. It seems probable that 
though the coracoid in Pasyitrus is. less developed tlian. in some 
of Idle Diprotodonts, it is iu a much less speciali/iOd conditiori, 
more, nearly approximate to that of the primitive niarB'upials. 

. If vve compare the PaBijurm girdle' . with that' of the 
Anomodoiit (fig,., 4!),, the most;': striking difierence :is see:n to bo 
due to the great reduction' of the eoracoidal portion of th,e gi:rdl.m 
'In the'Anomodont,: and almost certainly in'-the early The:ri,()do:rit 
from wdiich PasyumB is desc.ended, ■' we find the ' scapula :fi:x'ed by 
a ];)owerfal .'coracoid (ca.) and pracoraeoid '■■( js.cO'*). ' In ■ Dmytmm 
the space, between the fi;rst''.rib.'and'the clavicle is very,' short, .'but 
is almostv'fully, occupie.'d: by '.the" cartilage which' : supports' the, 
Bea[UiIa. Whether this .cartilag'e'.''repres:ents d’he 'Coracoid ' or ttie 
precoracoid of tlie ancestor, or both, is a question which miglit 
he argued at some length. In the paper abo've referred to'(2),'I' 
advanced some reasons for believing that it represents the 
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coracoid alone, and I Lave seen no reason to alter my opinion* 
Tlie precoracoid is apparently quite lost as a cartilage, but is 
probably represented by tlie coraco-clavicular ligament. 

In tbe previous paper on the marsupial girdle (2) it was 
suggested, as a possible explanation of the development of tlie 
scapula with three borders from the ancestral form whicli bad 
only two, that the spine was a new formation arising from the 
shifting of the cleithrum from the anterior border to the outer 
side of the blade. Though the spine itself can hardly he 
regarded as the homologue of the cleithrum, it is possible that it 
replaces the cleithrum, and has its position determined by the 
pre-existing bone. The condition of the scapula in the foetal 
Dasyure suggests an alternative possible explanation, as here the 
spine arises from the anterior border of the scapula, and the 
“ prescapula ” is a new formation. The difference in the two 
conditions may be due to the fact that in the Diprotodont 
the spine, by being to some extent on the side of the blade^ 
leaves a distinct prescapular fossa in front ; while in the Dasyur© 
owing to the spine being attached to the anterior border of the 
cartilaginous blade, a prescapular fossa has to be formed by 
a new bony development. In the ossification of a cartilage it is 
exceptional for the bone to leave the limits defined by the 
cartilage, but another instance of it occurs in the development 
of the marsupial alisphenoid. 

Papers referrei to in the Tesot, 

1. Broom, E.— “On the Existence of a Sterno-coracoidal Artieu- 

lation in a Emtal Aiarsupial.’/ Journ. Anat. & Pliys. 
vul. xxxix. p. 513 (1897). 

2. Broom, E.— On the Development and Moi’ph.ology of the 

Marsupial Shoulder-girdle” Trans. Eoy. Soc. Edinb. 
vol. xxxix. pt. iii. no. 29 (1890). 

3. liixm, J. Oil the Ecetal Membranes, PI aeentation, atid 

Parturition of the Native Cat (Pasyimis mverrmus)P 
Anat. Aimiger, xviii. p. 364 (1900). 

4; HrLn, J. p.»-*‘ Contributions to the Embryology of the 
Marsupials : II. On a further Stage in the PlacentatiGU of 
Feramelesy' Q,u.' Journ. Micr. Sci. vol: xliii. 1390 * ' 
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EXPLANATION OF PLATE 41. 

Reference Letters. — aJj.G.SG., anterior border of cartilaginous scapula ; nv\, 
acromion ; cL, clavicle ; cm., cleithrum ; co.^ coracoid ; i.cL, interclaviclo ; 
o.st^ omostemum ; p.co., precoracoid ; presterniim ; r., rib ; sc., scapula ; 
spine; st., sternum; u.t,, undilFerentiated tissue ; xiphistemum. 

Fig. L Laspurus vmrrmm. Side view of shoulder-girdle of mammary fmtus 
(li.L. 4 mm.), Eeconstr acted from sections. X 50. 

2. The same. P'ront view of shoulder-girdle and sternum. Eeooustructcd 

from sections. X 50. 

3. Trichostmis vnipecuia. Side view of shoulder-girdle of mammary 

foetus (Q-.L. 17 mm.). Eeconstructod from sections. X 14. 

4. Ude7iodon Baini, Side view of shoulder-girdle. Partly restored. 

(Coracoid and precoracoid considerably foreshortened.) Half natural 
size. 

5. Basyimts viverrinm. Front view of shoulder-girdle of mammary 

foetus (H.L. 8 mm.). Eeconstructod from sections. X 20. 

5, Ferameles obesuta. Side view of shoulder-girdle of mammary foetus 
(H.L. 9 mm.). Eeconstimcted from sections, x 20. 
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On tlie Anatomy of tlie Prosobranch Genus Pontiothauma^ E. A. 

Smith* By S. Pace. (Communicated by Professor G. B. 

Howes, LL.D., D.Sc., E.E.S., Sec. Linn. Soc.) 

[Bead 19th December, 1001.] 

(Plate 42.) 

Whek", through the kindness of Mr, E. A. Smith, of the British 
Museum, an opportunity was, some few years ago, afibrded me to 
examine the two deep-sea molluscs which form the subject of the 
present note, I gladly availed myself of it, since the members of 
that fauna occupying the deeper regions of the ocean almost 
invariahiy present the morphologist with features of particular 
interest. 

The molluscs in question formed part of the rich zoological 
booty which is being obtained by the Indian Marine Survey 
steamer ‘Investigator.* Being submitted to Mi\ Smith for 
identification, both species proved to be new to science ; and, 
since they could not be relegated to any existing genus, Mr. Smith 
proposed ^ for their reception the new genim with 

type-species P. The aflBuities of Pontiothauma, how- 

ever, appeared to be by no means clear ; for, while the shell of 
the typ6‘'Speeies presents a very c-lose resemblance indeed to the 
whelks, the external characters of the animal seemed to be quite 
..sui generis,'' Mr. Smith therefore asked me to examine the soft 
parts in order to determine the systematie position of the genus. 
This was done ; but, since my investigations' had only been based 
upon single specimens, wdiieh, being unique, one was naturally 
anxious to damage as little as possible, and further materia! 
being promised, I refrained from publishing at the time the 
details of my results. However, PontiotJmmna does not appear 
to have been again met with ; and it would therefore seem expe- 
dient to place upon record the more important of such facts as 
could be made out from the original material. 

Erom the few characters which are recorded below, it will be 
evident that the affinities of PonUotlimma are with the Mau- 

* Alin. & Mag. Nat. Hist. ser. C>, vol, xvi. p, 2. 

voh.'xxvitL.rv'v; ,;''p :: 
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giliiii® * ;■ but so rerj little bas yet been publislied t respecting 
the interual anatomy of other allied forms, that it is not at present 
possible to assign any precise position within tlie subfamily to 
the two species dealt with in this paper. So far as our present 
knowledge goes, the nearest allies of these two forms, widcli are 
evidently representatives of distinct sections, would appear to be 
Verrili, and Spergo, Dali; and it is worthy of 
note that Dalit describes possessing 
a rostral development wdiicb would seem to be not altogether 
unlike that of Pontiothamna. 

In the Toxoglossa generally the pred;omial region is iniKjb 
specialized and often enortnously developed ; and specialization 
w'^ould seem to reach its maximum expression in the truly 
remarkable rostrum of Pontioilimma miralile. It is difficult, in 
the absence of any information as to the habits of tl)6 ariimal, to 
suggest an adequate explanation for tlie structural modi flcaiiori 
observable in' this form. The’ appearance .of the,, rostrum in ik . 

is rather suggestive of a suctorial, apparatus ; oi*, it may 
perhaps be that it is expressive of a habit of burrowing in the 
ooze and of enveloping its prey within the expanded rostral disk. 
Dali has suggested that the somewhat similar arrangement in et 
with in is due to the habit of gorging itself with large 

masses of protoplasmic material, such as Dora minifera, rather 
than of attacking animals of a higher order. It should be stated 
that microscopical examination of the contents of the ■liiyneho-” 
dasum and of the alimentary canal has failed in either species to 
;,reveal any ..recognizable fragments of food-material : tEc" co,n,tents 
..consisted, ^apparently merely of coagulated mucus,. . 

^PoOTioTHAtJMA, AiiEABxnn, 'Smith: 42.'fi'gs* '1-9.) 

The single specimen, the type-specimen, upoii which the fol- 
lowing notes ' am based, was dred.ged In ,1250 fathoms. , off" 
Malabar coast §, by' the Investigator,’ , J't .liad' he,eu , 'remo?c 3 'd' 

^ Pontiothemma mirahile is by far the largest Pleurotomoid a!, prewmi 

known; the shell of the type-specimen has a length of 13d) and a width of 
52 centimetres. 

t Br. Dali who has had the txniqae opportunity of examining the compara- 
tively large number of deep-sea Pleiirotomoids collected by tho ' AlbahwH * and 
other American expeditions, has unfortunately as yet published only a few ex;- 
ceedingly slight and scrappy notes regarding their internal structure. 

Jglgi ;;I?rpq, to 

Sil'lSIpdf:i:Ma/]d'.:S:urye3?:'.'$tationl]fo*.i 
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from its" shell when I received it and was rather broheii, and the 
tissues were so exceedingly hard as to render dissection difficult ; 
moreover, the body-cavity had beeii cut into and the organs 
somewhat displaced. 

The general appearance of the animal, as contracted in spirit, 
is shown by the figures (Pi. 42. hgs. 1, 2, & 3). , The body had 
evidently been entirely devoid of pigmentation. The surface of 
the foot is minutely granulated ; but this may possibly be merely 
a post-mortem appearance. 

The foot is ovate and much elevated; it is expanded and 
slightly bilobed in front and pointed posteriorly ; and its anterior 
margin is very conspicuously duplicated. No trace of an oper- 
culum or opercular pad could be detected, neither was any pedal 
pore evident. The most remarkable feature of the external 
characters of this form is that to which allusion has already been 
made, namely, the enormous rostral development. The snout, 
even in the contracted state, constitutes a very considerable pro- 
portion of the whole body of the animal ; and its finely wrinkled 
appearance suggests that it is capable of even much greater* 
extension. It is a perfectly cylindrical structure terminating 
anteriorly in a large disk which bears the wide, circular rhyncho- 
■stomial opening at its centre. This rostral disk appears capable 
of enormous expansion, its margin in the retracted condition 
being elaborately frilled and crenulated. The tentacles are short 
and apparently blunt : they are borne upon the sides of the 
rostrum just posterior to the origin of its terminal disk, and they 
are situated in a hoi'izontal plane slightly below that of the axis 
of the rostrum (PI 42. fig. 2). No trace of eye-spots could b e 
(listinguishod ; it would not, howeyer, be safe to assert that eyes 
are entirely absent in this form, for, not wishing to entirely 
destroy the unique specimen, the question of, their non-existence, 
has not been definitely decided by sectioning the head-region. 
Although the example dissected is a -female, a rudimentary penis 
- (P.); iS'' present, .and' - is situated ■. immediately , behind -and '' a' . little-, 
"belo-w .-the'' right 'tentacle The' mantle-margin- is ■ somewhat; 
. thickene-d, and,, .it -completely encircles : the- ■ body,' ^ passing ' round " 
'.the 'siphon- .and over the' foot.- ■■ The siphon (S.), 'is 'solid and ileBliy, 
it is'conical .i-n 'forin and is- -devoid nf. appendages.,' ' 

The pallial cavity can be completely subdivided into infra- and 

The presence of a vestigial penis in the female w be a iu,.t 

altogether uncommon occurrence' amo'ng Tax'oglossates.' ,, 
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siipra-brancMal clianibers by means of two valvular folds of the 
mantle-edge. The os ph radium, wliicli is characteristically fh*irkly 
coloured, measures about 10 milliin. in length ; it is broad, and. 
the folias of its right side are much the more strongly deve]o|)ed. 
The lamellas of the ctenidium are nearly equilateral. The term inal 
portions of the rectum and oviduct were missing from the wpeei- 
men, and the renal organ was too fragmentary for descidptioii. 
The liypobranchial gland appeared but little difl-erentiated, and 
there were no indications of any coloured secretion. 

As will be seen from tlie figure (PL 42. fig. B), tlie introvert 
apparatus presents greater complexity than is nsually met with 
io the less higlily specialized Prosobranclis The rliyiichcistomo 
is a wide, circular opening at tlie centre of tlie terminal disk of 
the rostrum : it is supported upon a massive cartilaginous ring. 
This aperture leads into a spacious cylindrical cluunber (Eh/) 
occupying the whole interior of the rostrum. The 'walls of this 
rostral chamber are glandular and exceedingly nuiseular. .Pos- 
teriorly it is bounded by a thick septum whose central opening is 
entirely closable by means of a powerful sphincter. Succeeding 
this is another shorter chamber (Eh/') of the same calibre as 
the first, but having its walls quite thin and membranous, 'riie 
lumen of this post-rostral chamber was completely filled by the 
contracted-up proboscis (I.). Eegarding the homology of these 
two prestomial chambers, it is probable that tliey togetiher 
represent the simple rhynchodamm of the EIiaclriglosMa, ra,ther 
than that the anterior navi iy is to be regarded as boiiig pre-rliyii- 
chostomial, or the posterior one as an additional devtdopinc 
The introvert is a, large, fleshy, tapering striicture , with, a vc‘ry 
minute external' orifice at 'its extremity,. Its interior is (|:uii,e 
spongy by reason of the great development of iiiiuiuKa^ihlo' cross- 
folds of tlie inner • wall winch ' .almost . obliterate its. lumem . I.'lm 
:plication appears to'ybe. very irregular, .altlmugh with a '.certain' 
■tendencydowardsa spiral 'disposition. "'Tho' alimmiiary eaimris 
of wide calibre thxouginmL its simple U-shaped course, TUv^ 
pharyB,geal',bulb (PL.'4B.,fig. 4, 'B.M.),"which opens 'into- the', 
.^proboscis /by ..-a^ wide ■ circular opening,- is-'ahorfc'-a-nd ''somewhat' 
,pear-shapedy, itS'/walis are verynnasaiv© and are.'Bii-iipo'rted upon" 
■'cartilage j '..the .interior is finely; 'plicated longitudinally,; the.'p'licm. 

It is highly probable that further research will prove that the relationslilpg 
of the introvert among the Toxoglossa are of an even jhglier urder of 
than is at presantLsup],K)se'd.: L,, 
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being SO disposed as to form a slight spiral gutter. The succeeding 
segment of the oesophagus (Oe.), which is separated from the 
pharyngeal bulb by an exceedingly deep cleft, is very thick™ 
walled and somewhat laterally compressed ; its interior is longi- 
tudinally plicated, but the plicm are not so fine as are those of 
the pharyngeal bulb, and they become coarser towards the 
stomach. The stomach is expanded, and its inner wail shows 
several prominent longitudinal folds. The disposition of the 
ducts of the digestive gland appears to be similar to the condition 
met with ill P. abysslcola (PL 42. hg, 11), and, as in that species, 
the intestine narrows considerahly. 

A well-developed LeibieiiTs gland of the typical “ poison-gland ” 
type is present. The gland itself and the mass of its much- 
convoluted duct lie to the light side of the oesophagus; but a 
noteworthy detail regarding this structure is that the duct enters 
the pharyngeal bulb upon its ventral face (PL 42. dg. 4, L.CtL), 
whilst in the majority of Prosobranchs the oesophageal diverti- 
culum appears to arise dorsally. 

A pair of small salivary glands are associated with the minute 
radula-sac (PL 42. fig. 4, E.8.). They are compact and have a 
sharply recurved, narrow, distal prolongation such as occurs in 
I\ ahi/ssicaJa (FI 42. fig. 18, S.G-L). 

The radula consisted of 28 rows of the formula 1 — 0 — 1. The 
teeth (PL 42. figs. 5-9) are typically Toxoglossate; they are hollow’, 
with subtermiiial external openings and have barbed extremities. 

The nervous system having been torn before the specimen 
reached me, it is not practicable to give a satisfactory account of 
its characters. The cerebral ganglia, which occupy the normal 
position, are hardly at all separated from each other; while the 
pedal ganglia are situated towards the right side of the introvert 
slieath, and the cerebro-pedal connectives are exceptionally long' 
and delicate. 

. ' '■ PONTIOTHAUMA ABTSSICOLA, ' £ A. Smith* (Pi* 4:2- ,figs. 1.0-14.) 

: ; ■ ’When describing thiS'' species -Smith expressed some' doubt as 
to the closeness of its afEuity with ; and the structure 

of the soft parts will certainly justify the removal of P. ahyssicola. 
'from the genmFPontiothauma, Since, ho-wever, , so little - is, yet 
known, of ''the anatomy of otber'.PIeurotomoids, it,(, will -'perhaps 
' be- advisable to waitmntil -further details are, publish edTegardmg' 
.Meurotomella^' before 'proposing ■another 'new s'ectlonal .name 
'im'F9n^iotJmwma ’ 
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ME. S. PACE ON THE ANATOM I OP THE 


The single specimen (tlie type-specimen) exainiiied by me had 
been dredged oif the Kistna coast in the Bay of Bengal by the 
^Investigator’ in 753 fathoms. The animal, had been (extracted 
from its shell before I received it ; and unfortunately, as also in 
the case of P. mirahile, the body-cavity had been cut into and tlio 
parts somewhat displaced. 

The foot is flattened and elongate, a.nd bluntly pyointed iios- 
teriorly; anteriorly it is truncated and slightly biiobed a-ud lias 
the angles consid.eral)lj produced. The front inargiu of the i'*oot’ 
is prominently duplicated and tiie cleft is very deep. There is 
no vestige of an operculum or opercular pad and no \’isible petlal 
pore. The rostral region is not so exi ensively developed nor so 
specialiVied as it is in P. mirahile ; it is not so cylindrical as it is 
in that species and its terminal disk is smaller and less definite. 
The tentacles, again, are proportionately iouger tluiii they are in 
the type-species : and, unlike the condition in tlie latter,, ihc'y 
bear prominent black eye-spots, which are situated I’losteriorly 
upon slight elevations at their bases. The tentaclos are disposed' 

. laterally to the:'snout, and their axes, if -produeed, would appiroxi- 
mate'ly cut t,hat of, the rostrum. The slightly tliickeiied mantle- 
margin is continuous right round the body, . Tlie si])hou is very 
siiort and broad, and the mantle-margin forms a wide collar 
around, its base. The .penis is large and of complex striiekire"; It 
is placed rather far forward and^ is not covered by the mantle ; its 
general form isdndicated in the figures (PL 42. figs, 10 A 1,1, E). 
The spermatic duct' is broad and uneoiivoluted ; it' is csompletclj 
enclosed, and its external opening is. at about thO' 'middle o.f ' the 
lessermurvature of the penis/ The body dmcl/ apparcmtly beeit 
.unpigmeiited,. ; ' ' 

', ' ; The pallial cavity of this-spccies presents, considerable si'mi.,lar'ity 
to/ what obtains in P. minMle*, but Tha,-. hypobranehial ghmd'.iV 
more definitely developed than it : there was no 

'indication' of, any coloured ■ secretion. The" cm'pliriulium is 
tionately' considerably larger."^ it is in 1\ mlmbile, a, ml its folios 
■':are, nearly nqiiaL, The triangular gill-lamiiuB have their shoriost 
edge.'.disposed .towards'. the, rectum','. ' 

The, ''condition of (PL 42. fig. 12) is 

less specialized.than.it'is":inE mimbile. As in the latter' spcciiss, 
the rhynchostome is furnished with a cartilaginonB supp<srt j but 
the rhynchodseum is less completely subdivided, tlie trauaver^,c 
ludv'^Mar. Survey ■■,' 
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septum of P. miraUle being represented by an eiicireling fold 
which is probably quite incapable of sufficient extension as to 
form a complete septum. The posterior chamber appears com- 
paratiyely short ; and the introvert in the retracted condition 
extends well into the anterior chamber. The introvert is a 
perfectly conical structure with but a minute terminal aperture ; 
its interior is not spongy as it is in the type-species. 

The alimentary canal (PL 42. fig. 11) 1ms the characteristic 
simple U -shape and is of wide calibre throiighoiib its course. 
The pharyngeal bulb is ovoidal, with thick muscular walls, and 
opening into tbe proboscis by a large circular opening. Imme- 
diately posterior to the pharynx the oesophagus, where it is 
encircled by the nerve-ring, becomes constricted and then again 
enlarges ; but the constriction is not nearly so sharp as it is in 
P. miraUle, The post-neiu*al enlargement being most marked 
dorsally (Pi. 42. fig. 13, Oe.), the gut in this region appears 
laterally conipressed. The lumen of this segment of the OBSophagus 
is almost occluded hy the enormous development of the longitu- 
dinal plication of its inner wall. 

The radula-sac (E.S.) is minute ; its duet enters the floor of 
the pharyngeal bulb (B.M.)at about its middle and considerably 
to the right side. The teeth (PL 42. fig. 14) of the radula are 
similar to those of P. miralUe ; but they are shorter and stouter 
in proportion, and the terminal barb is represented by but a 
slight thickening. 

The salivary glands (S.GL) are disposed one on either side of 
the radula-sac, into which their ducts open. They are somewhat 
retort-shaped structures ; their elongated, sharply recurved, distal 
prolongations appear to pass into the body-wall. 

, The; poison-gland (L.GL) is of -the normal type; but, : as in. 
P. duct, which is very long and nmch convoluted,' 

enters the pharyngeal bulb ventolly at a point a little behi'nd 
'and somewhat to the right' of the radula-sac. , 

/The nervous system being injured, no attempt has ■ been ''made; 
to work out its detailed arrangement.'. , It..is noteworthy that,' as. 
.i.n.'P. mir'aUUyi\x^ pedal ganglia lie' to the.rig'ht side, and that, in 
"addition^' the cerebral ganglia are'- much dispiaced.'.s'o'' as 'to lie 
.almost. below 'the' oesophagus.; to’-, .the left.' side. 'Contrary tofthe- 
condition ''-'met with m P^ mirabileith^ cerebral and"pedal ganglia 
are separ'ated.'by: but short, stout '.connectiveB. . 
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cm rn'E AKAXoatY of ro:TrioTirAinfA. 


EXPLANATION OF PLATE 42. 


Fig 1. Ihuliothauma mlrahile,fi\\i. Extenml view as couiraciiMl in 

spirit, 

2. J\mtioth(mma wtmhile, Sm. KostruiDi as seen from f lie front. 

3. I\mf:iothamna, mirabik\ Sin, General dissection of tlie el la, tuber, 

rostruin, and body-cavity ; the poison*glaud is omitted. 

4. IkmUofliauvui 7)iirahile, Sm. 3')isse(!tion of t.lio introvert and anlerior 

region of tlie alimentary canal ; Pie salivary glands and tlie dislai 
portion of the poison-gland are omitted. 

Figs. 5, 6, 7. Ponththauma mirahilo, Sm. An isoluied tootli of tlie radula 
viewed from diiferenfc directions. 

Figs. 8, 0. PofiHothauma- ?mrahile, Sin. The terminal portion of ii toot.h nioro 
highly magnified to show its external opening anrl ba,rbed ext reinily. 

Fig. 10. Poiitlothaumci ab^mcola., 8in. External view of tlie aiiiiual as |uvser\ed 
in .spirit. 

11. PojitiotJiamua ahi/,Hsk'ola, 8mt General d i.s, section, slio wing the rclti- 
tionship.s of the introvert apparatus, alinientsiry Oiinal, Ac. 11m 
poison- gland is seen in its nndisturfoed position to the right of tha 
oesophagus.. 

12, P cm turf Jiamut Aledian vertical seel Ion th rough tim 

rostrinn and anterior portion of the body-cavity; ilm iioison-glatitl, 
rad ula-sac, &c. are omitted. 

13. Pontiothamna ah/meoh, Sm. Portion of the aliinentary canal viewed 
from beloWj sliowlng the i*elationslu].>s of the radula-sac, salivary 
glands, and poison-gland. 

14, Pon/ icdhaumci iih^meola^ Sm. An isolated tuolh of the radnhi. 


AldmiHcUions, 


B.M, ; Pharyngeal bnlb. , 

,O.M. ■Oolnmella rniisGo, 

Ct. Ctenidiiun ' 

.D.GL ' Pigestite gland. 

;R Foot., , ■ 

;Hy.Gl..TJypobranchml gland* 

,1. Aiitrovort 

,T,S, IntrO.verfc sheath. 

,3C. Benal organ,'. , 

Ij.GL ; Leihlei n’s' gl an d : ' ‘ * poison- 
v': gland.” ■' 

M.L.,,lCa.nde-Iobe,:' . 

■N. , Ctmlrni .iieryoaK'systcin.,: 


Go. (KsoplnignH. 

■ Os.- Osphraditun, 

P. Peni.s. 

B. ■Reekim. 

B.M. Helraetor nmselo' of the 
■ introvert. , 

B.S.. Badijln-sac, ' 

Bill, Bh,'” Anterior anti - po^iterjof 
, chiunbera of Urn fIiytichi)dtt‘Hni. 
S, Biphon., 

■ B.Gl Salivary glauds* '■ 

:,Bt,' Stowuch/ 
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OK A NEW GEK'US OE 00i»EP03> OEUaTACEAK. 

Oil Obeuella hjondellw^ a new Grenus of Copepod Criiskiceaii, 

By W. Q'. Kidewood, D.Sc., F.L.JS. 

[Bead 19th Juae, 1902.] 

The specimens described in this paper were taken from the 
siiprabrancliial cavities of a siogle specimen of the deep-sea 
Lame] libranch dredged by the ^Challenger’ from a 

depth of 1600 fathoms at Station 147 (off Crozet Is,, W.hf.W*. 
of Kerguelen Is.), ■ 

All the specimens were females. Seven of them were perfect, 
but there were fragments of five more, so that there must have 
been twelve in the two sup rabranchiai cavities. They were so 
closely packed that the passage of water through the sapra- 
branchial cavities must have been a matter of considerable 
difficulty. Live of the specimens remain preserved in alcohol, 
and these and the nine microscope-slides prepared from the 
others are in the Natural History Museum, London. The 
specimens measured 2*3 mm. in total length, and 1*4 mm. in 
maximum breadth across the thorax. 

Thieir most remarkahle feature is the great inilatioii and loss 
of external segmentation of tlie thoracic region, and the reduc- 
tion in size of the thoracic appendages. The head has the 
appearauce of being provided with a hood, owing to the presence 
of a dependent flap on each side. There are no eyes, Six pairs 
of cephalic apiiendages are present, and four thoracic. The 
abdomen is indistinctly divided into four segments, the hast 
bearing a pair of caudal rami, short and papilliform, with four 
or five short sete. The mouth is extremely small, and set upon 
the pointed sumiuit of an .oral cone, into; the. contkjnxiation of the 
ffides of Avlrich the third i>ab of appendages ent^ 

ATheJirst. pair of ■appendages ■(antennj©) are of moderate size,' 
Jlexible,' and indistinctly’' segmented, ’ The terminal fourth' is 
rod-like, ■sometimes . beu'i;; up.on' the. rest of ' the limb, and t'Cr- 
'■m..mated by 'a' few short, setae. 

■■■. The' second, .appendages (second anteunfc)' are ■ slightly' 'lG.nger 
tha'n the 'first.;: "There are. five' segments, the p''i’oximal'Oii'e.'... being' 
;' mostly 'concealed .'in ■a'.'.side"view.''by thC' 'margin 'of '.the,,; hood'. 
..Til© 'tcrmimil. 'joint is , a' strong "curved daw'. ' ',;'.■ 
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Tlie third iip pend ages (mandibles) are greatly redueeil, being 
3’epreseiited only by tlieir basal segment, wliieli extends inwards 
and downwards and fuses with the sides of the oral cone. 




05mV//r?/ H . X” 118 .' 

In the 'lower figure ilic, wphiilie.jippctulages.are reprewtilcti uu {iiit off short; 


':'''!ri)e fourth ap'pemiages ■(max:ill») ai'e^very BinalL ' Thc^ iiiricr 
ramus i8\a: flexible ]}alp,:and^ is 40™ mated by two or "tlireo noUt.; 
the outer lu;W' the 'for'm' of ■■a;’ shallow '^emineuco' rising frotri the 
and of ,,the' ridge which ;repre8ents:' tho'. basal ' po'riioii. 'of the 
appendage. This is the only cephalic appendage lu which any 
trace of 
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Tlie flftli appendages (first maxillipedes) are tliree-joiiitedj, 
tlie terminal joint being a curved claw. They are the smalieBt 
of the three pairs of clawed appendages. 

The sixth appendages (second maxillipedes) are the longest of 
the head, appendages. There are four segments, the terminal 
one having the form of a sharp claw and being incompletely 
divided across. 

The four padrs of thoracic appendages are biramous, hut very 
small. The outer ramus is two-jointed, the proximal being 
larger than the distal joint. The jointing is not well marked in 
the two posterior pairs. Three or four short setae occur at the 
tip of each outer ramus. 

The inner rami, which arise from a basal ridge at a little 
distance from the outer rami, are also two-jointed. In tlie first 
thoracic appendages the distal joint is larger than the proximal 
aiid bears a few set^e. There is a j)apilla on the basal segment 
of the appendage lying to the inner side of the inner ramus. 
In the second pair the distal joint is larger than the proximal 
and has no setse. In the third and fourth pairs the terminal 
joint is much smaller than the proximal and is incompletely 
divided from it. It has no set se. 

The genus falls naturally within the family Asconiyzontidaj, 
It difiei's from And., in having the mouth set on 

a conical projection. It TesemhleB Aseom^/^on^ Thorell, and 
ITj'nsroyros, Hesse, in having five joints to the second cephalic 
appendages, and difiers from which has four 

joints, and from Di/sjpontms^ Thorell, Boeck, Flatij^ 

ihorasc, Hesse, and Geratrkliodes^ Hesse, which have three. 
It diflers from Uperogcos and resembles Aseomymu in that the 
oral cont^ is long and the second cephalic appendages are not 
auteiiiiiform ; but it differs fimn in that the first 

(cephalic appendages 'are,' of -moderate' "length and indistinctly 
'segmented, whereas in Asaowyzou they' are long and 20-jointecL' 

■ 'The, extreme reduction of 'the" our pairs of thoracic , appen- 
dages is" doubtles's intimately, associated with the swelling, of ..the 
-'thorax, 'and is probab.ly not 'shared by the .male. , 
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,K'cw and Old FhahfJKjinhe iroin the Indian .fly 

Id dV'iiMi, Cnpeidiagetu (Coininunicjited by IL d. I I.inskn, 

[ini'jul 20th M,>voniber, 1002.] 

I:NTEo:DtrcTioN AND List oe Species. 

Dks. II. J. Haksen and W. Sorensen received ilie Indian 
PliidangiidjD herein described, f.roin the Indian Miiseuni, Calciit.ta-,, 
by the kindness of Dr. A. A.leoek, E.ilS., Ciimtor of tlmt 
Institution, to wdiich they \n ill nltinuitely be returned. l)i% Sdr- 
enseii rnade some preliminary studies, but as lie luid no time to 
finish them, he and Dr, Hansen left tl.ie collection to me to work 
out. I take this opportunity of tendering these two gmitiemen, 
but especially Dr. Hansen, my best tlianks, for their kindness in 
assisting me ill this and in. other".- tasks.' ils Avill be seen from 
the following, I have had occasion to extend my kuov\ ledge by 
studying tile animals of this group preserved in the Zoological 
Museum of Oopenhagen, which Dr. Meinert has placed at my 
disposal. The greater part of this collection embraces Thorell’s 
oxdginal species. 

' The genus , 'the type. of tlie subfamily Gagrolliiue, 

was founded by Stoliezka in IvSOD. Diliereiit iiaturalisls have 
since his time contributed to the knowledge of the Iiuliaii 
harvestmen, but none more tluin tlie late T* Tliorelh lie 
described , most- of the recognizcal species and described them - 
very well. His several ■ papers .form- the basis for wor,k on tliis 
.section of the Indian ^ fimmi. . -Bo.mo of his genera- are .not v-ery 
well, founded, .but we' must remember that he" bused .timm. on -a 
relatively scantyuiiateriaL' 

The ibllowing Js ,a list of the 'Phalangiidm fe-mi tlm 
\continent-:and adjacent islands aud' certain, other ioca,.htios., 

v-\ , ,'IS'ew 'Guinea. 

Gagrdla Alheriid^ Thor,;. G, Dolmhallii^ Thor* 

'Thor.':; 

./.pjarmppiNKs.; ' , 

Aatepiis inmnis, Bim. ; r Si i o-Utwm, Sim 
Lomau.'. 
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Amboina. 

(jiKjrella amlnyliieiisis^ Thor* 
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Bok/n'ko. 

ZaJsj/kis tricJiopiis^ Thor.; Gar/veUa mmilpta^ :Poeoek; (L lonpk 
pdlpis^ Tlior. ; Q\ srjvbieulala^ Thor.; Marlhana coluMiu'cris, 
Thor. 

Fiores. 

Gagrdla Lornan ; G. Unuis^ Loinaii. 

Aiixj. 

Gagrella hipeltata^ Thor. 

Jata. 

Zahptm trichopm^ Thor. ; Gagrdla insculpta, Pocock ; G. alhicoxa^, 
Lomaii ; G* {Melwnopa) coai^persa^ Tlior,; Gk {Melmiopm) 
Atirivillik Thor. ; G, celerrinia, Lotnau ; G\ Lonianik Tlior. ; 
6r. raynicornis^ Thor. ; G. sepia, Loinan ; G\ testac.ea, Thor. ; 
G, variegata, Dol.; G, vestlta, Thor.; (7. I)()L ; 

G, volcanica, DoL ; 0. smpilex, Lorn. MartJmna mgmkiia, 
Loman. 

Sumatra. 

Ceratolmnus (puulruonm, Thor. ; Zalepius ramosm, Thor. ; 

pkr, Thor. ; Gagrella Thor. ; G. cdhiUnu, "Sm, ^ 

G'.^cmcinna, Thor.;' G, ephippyiata, Thor.; IlasselMi, Tlior.; 
Q\ monticola, Thor.; G. jndlata, Thor.; iirwR.?, 

V;' Loman, 

, ,Nia.s. 

■ Gagrella fiiasemis, Thoi\ 

Tv lOOBAlfS. " 

' (G^grelJdt dmMkl,T],^l,l 0. imperatnr, ii, sp, 

■ 'An'damaks.' 

Gagrdla inijyeraior rn,T. ■imispinosa,'n.G 

■ ' Cambodia. , , ' 

.Spst£nocenirma2tdnqtirdeyitak^^^ 

Lowe!iExtbma;ani> M'aiat Pentnsuia. 

. ZaUpitis festiims, Thor.; Z^ sidcupretisGThyr. ; Z, 

Gagrdla hinokita, Sim* y G, cervinu, Biin. ; G. Tlior., 
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6', lepula^ Tlior, ; G. quadriinUak^ Biiii. : 6'. n. ; 

(j. him'nif/em^ ISini.; G. smniqratwm, Sim.; G. 

Sim„ ; (G iUtisa, Sirn. ; G* Umrlata^ Sim. ; (L alrorubnp Sim, ; 
Verp'ulm ,<i‘pHmatuSy 8 iin. 

Upper Bitrma. 

AriJmjcentrus atratm, Tlior. ; Ceraiofyanus rrnMdafm^^ (J. U- 

m.miilaHu% Thor. ; 0. htgnhrlfi^ Tiior. ; Gagrclla 
Thor. ; (G (myiilhda^ Tlior. ; G-. rJuidopiu^ 11u)!*. ; G, 

Thor. ; G\ Tijor. ; 6h kiUdavtu^ Uhor. ; (/. niinm\ 

Thor.; G\mirahUis^n, sp, ; G.noctlc()Io7\ Tlior.; G\ (Alidawyptt) 
phhejii^ Thor. ; U. sordidata^ Thor. ; G. splmilmij Tlior, ; 

’ 6r. (Afelanopa) trisfu, Thor. ; BcMomeyiia cetrataj Thor, ; 
(hcoIm-yiKS (jahafm^ Tlior. 

I:n':dia« , ■ ■ 

Ifgpsihimus vigllam^ lu Bp.; Oer(UoInmrts..(mwip€Sp ,n» gp„ j-, CVarf- 
mttensis^ :ii. sp. ; 0 , ptdehm, n.-\ Bp. ; Bp.; 

Z. 11. sp. ; Z, ThoreUii^n. sp. ; Gagrella:' 0 trm(u^ Stol. 

ZidepUu mimtiius, jh ap,.; Gagrella C'ma\ n. 

XL ap, G\. Ilmimiid ; G* hvHa ^ , n. sp. ;Z^\.Aimndrmd^' 

; ; G\ slfftiaia^ Sk>L;.'6fV trumpuiariis^ 

:tu sp. 5 ' G. va'rimu^ n.- sp.;, nif/(n\ C. L. Kocli. \ 

-Ceylois-. 

Gng‘PeU(t hisjyinom, Karscli ; G, (kphmenm, Karach ; IGeuj.hirfhro- 
meruit spurius^ KarBch. 

S CttlKA. ' 

'Gafp*eUakgdmdjms\ n, ;Gd\ Grrnpi 
A JAriVK; 

■ ,Lo(M.L:i:tY MNirKOWN. ■ ■ 

IJypsilmtiKS diadenfatv.s^lL\o \\ ; GagnMa hJdeid<rki, 'rhoi% ; G'.A(I(H*iiih\ 
Ijoman (Corral?); U. -.ai). ; f7. mimaimniitfi, 

][orl)Bt; Alart/nmaAmrlkt, Thor, 

/ :b/' P 

So far as we can see, the Indian continent- ami Islands 
seem to a certain degree to be characterized by the Qmpreilhue. 
Other Opiliones palpotares are also known from India, vizo 
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Flali/hmm mines, Lom.j from Sumatra, aod Fseudarihromeriu 
s])urms, Karsch, from Ceylon; but since only a part, and 
perhaps a very small ])art, of tlie existing Indian species are 
known and hardly any from the neiglibourlog countries, and 
since the subfamily is a badly defined' one, we must be careful 
not' to .over-estimate tlie importance of tiny geographical fact 
and must particularly avoid drawing conclusions from tliem. 

Dr. J. G. C. Lomao has unfortunately done this, lie writes 
in his paper Opilioiiiden der Sammiung Plate/’ ZooL Jb. 8yst. 
1899) -“Es ist hier auffiiilig, wie die Opilionideii aiis der eiiropa- 
ischen Eamilie der Phalaiigioidm nicht in der untereii heiszen Zone 
gefunden, sondeni alle im Gebirge gesaminelt wird. Aehniiches 
liisst sich von tropischen Afrika uiid Anierika zur Zeit freilich iinr 
vermiithen, da genaue Hdhenangaben fast nie vorliegen.” 

Certain facts seem now to contradict his first eonckision, as 
follows:— 

(1) GarjTella atraia^ Si oL, and OeratohimMs caUuttensiS' are foiin d 
in the neighbourhood of Calcutta, which certainly may be called 
a low-country locality, 

(2) Gagrellu dentafa and G\ imperator were taken by the 

‘ Galathea'* Expedition ontlie''‘'Lai’ge’^'and the “Little’’ Nicobars.'': 
But the description of the voyage seems to prove that tlie members 
of the expedition did not penetrate far into tlie interior of tlie 
islands, axid not at all into the inountaiua* 

Lomaifs conclusion about the Indian Phalangiidm must be 
.regarded as too hastily formed.- and 'erroneous,' and hiS' last ■ 
supposition also incorrect, at least w.itl'i .regard 'to, America., 
since Dr. Sd:ji‘ensen lias- informed me -that he has i'-aken specimens 
of t\\<d ^in\m Fiolmmm. near Eiacho' del Oro in. Gran Glmeo 
(.Argentiin'i), which'is a iilain 

' (lo;,MUOT;tmS . OF TOEiG..AG.EIHM 

' The subfamily' GagreUinS was' established' by 'Tliorell; in, 1BS9. 
Th', 0 ' main differences between this -section and' the 
(S,im..), ' a.r 0 the foliowing: — The eephalothorax and .the' dirst 
dorsal .segments, of 'the abdomen ■.form in the Eederosormtinm 
'".'one hard.BCLitiim -and ■ the ■ apertures of' the ■■stink-glaiids are; not' 
visible'' from above. 

In ' .the 'Gagrellmai, ' -on' '.the '■.-.other liand, only .the-, 'abdominal' 
s.egrrients' are., united ' to a .'seutum-'and' the ' stink-gland 'apertures' 
are.yisible. from above,. . 
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Tlie Gagrellinm also differ from tlie Fhahtrifpliu:€^ Sim., 
according, to Tiiorell (10- p. 007), ‘Sjuod tegiuiumta djiriiiseii'la 
liabeiit, ceplnxlotlioracein e dmibus j,)ariil.)Uis arl'icnjOitionc^ scr|)iM"atis 
com posit 11 in et etiaiu a.b abiiominiH scnito dorsali, (|]iod e 5 vel 0 
segmeiitis coalitiriii est, articiilatioiie divisuin, mxm ?e:ro in 
marginibiiB serie cleiisa laiTiellariim parvariim crermlat'as.” Biiii 
these characters are not always limil:ed to tlm Gayridllnah. 

The skin, of Liolummi riipealre^ Ilerbst, is raitier liard, a/rol 
tlie last segioeut of the cepha]ol:horax. is well se|)a!:'ale'(:h 
from the rest of the cephalotliorax and Irorn the abdcnneii. ilhe 
hrst segments of the abdomen are indistinct in Llobununi ricpedrth 
The cephaio thorax of species of Acanihohphus is very distinctly 
separated into two parts- ' At least some species oi' Liobunum liave 
marginal rows of teeth on the eoxie (vix., L. rokmdmrh Ltr., see 
Simon, 21. p. 173), and one speid.es has them so ..well cI,evelo,|:;a«d, 
that Simon has, tor mod the genus on tills character 

(Simon, 21. j), ISO), 

Some other differences between the two' subfanillies maymlso 
be mentioned. 

The lahrum of t\m (kigreMluiB is. long and Btendeiv in the 
Flialmigiinw it is triangular '; Liobunum ru^mire 'bein,g in this' 
respect most nearly akin to Gugrdltu The procursiis frontali^s 
of the GugrelUndS nm well deveh'.)p'.ed ivnd i.:o(.)t,hed, wl',ule, tliey are 
small and' smooth' in the JFudangiiuie ; hxit dkgrella 
for example, is in this respect similar to the last, 

. It s'eems tho's a little, difficult to draw a- sliarj.) line helwccn tlie 
tw'o subfamilies. ' 

..'Tlie Fh^Iangufim ' im ’d'.i.v'ided into 'two. groups: (£«) ,spe,eies 
similar to Lwbumim^ 'and .(/3) those ■wlii.cliuire i',nost nliin to 
Fhdmigimn, Th(3 inai:rf cfumieters . 1.1m snitiil 

'openings of tli© stink-glands -and tlnrshapo of the penis; and. 
iliQ 'Gagrdlinm. have both ■ihoscvidmmcters-iti cotiinu)© witjs them 
(see ThoiTffI, ''10,,';and,Lc^^^^^^^^^ Also'; iii. oilier chanuders ilic*y 

'are,,Bim'iIar to each, other,;, though .there are feat'iirc^H common tu 
Ziobmmm and Tlior., ''visst, the ,j3ro'8eBca "of a tooth muir 

the base of ,th,e','a':nlen»a and''' the. false.' articn;ila'tions of tfu^ sch-oihI 
dibia- ■■ ' ' 

The following points of similarity are ceriainly not of very 
great,, inip' 0 :rtii.n,c.e,,:.BiiK^.e,;'th:e'y'y't'ary,.^ of tlm 

different genera and species ; but they are perhaps the expresniou 
of a certain degree of relationship. The eoxm are k)ot!u‘fl in ni 
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some species o£ Liohimum. The procursus maxiilaris iii- 
terriiiB is well developed and two-branched in tlie Gdfjrellifm and 
Liohumm^ while in ^halanffiimi it is a slightly marked projectioiu 
It is thus evident that the limitations of the trwo subfamilies 
Gaf/rellina and fluctuate, and that Llohimtmn forms 

a eoiinecting-iink between the two, 

Since I am not the most competent ])ersoii to judge where the 
limits are to be drawn, and since Drs. Sorensen and Hansen have 
called my attention to several of the aforenamed facts, which 
make the subfamily of the GagrelliiK^ an iinnatiiral one, I would 
refer to the forthcoming paper, in which tliey record these and 
other important results of their investigations. 

On the Systematic and Sexual Characters , 

The shape of the cephalothorax varies but little. ' The last 
segment is always separated by deep articulations both from 
the rest of the cephalothorax and from the abdomen. The 
enultimate segment may be well marked, but it is never 
limited by an articulation in front. The tubercle is placed 
nearer or fartlier from the abdomen in relation to tlie development 
of the aforenamed segments, and the segments of the scutum 
are marked by transverse grooves on each side. The scutum is 
either imarmed or provided with a spine or tubercle. There is 
ordinarily one spine on the second segment ; more rarely there 
is one on the first as well. In there is a tubercle on 

the first. The number of the spines is a veiy characteristie 
.specific feature, but , their generic value is relatively slight, and 
it, seems to me impossible, to' found ■ good' genera upon their 
development, as Thorell has done. . To this subject, however,,! 

, shall return. Their number varies also according to th,e species. 
Jji ^ Zalf^ylzts, 'U. .sp., tliere is 'occasionally an abdominal 

tubercle. GagrelM imfGraio)\ u.'sp., has' either two long or ,ono 
long and one short/ spine. 

The granulation of the bod,y in variable, but of some systematic 
■value. The body, is' vary seldom ' pitted as 'it is in Q. 

' T'li., and ordinarily itis’ more, or less granular.. The granules' 
are more or less crowded, larger or -smaller, and flattishv Dorsally 
the scutum -is almost ,/alwayS''W'cll granulated, the, other ■ parts 
more or, less so; while , 'the . free ventral segments,' .with the 
exception of, the lateral parts and 'the articulations, are' generally 
.smooth, " . 

'linn/'JOUrn.— zooLoar, voL.,x.rviiT.' , v'' ; 
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G-agrella smooth , hut (r*{ J/o 

lampa) trktis (Tlioi*.) is grainilar all over. 1.1ie shies of the 
eeplialoti'iorax arc sometiincs s|)iiH:)u.s { (», spvndosa^ IJiorJ.. 140* 
frontal eminence is in (Jm/n'lla deninhi [)rovided with ii frnsth 
(iif*ected forwards and upwards : in 0» (Lcnm) tlnn:*e is a row 

of large granules in this position. Tho proeiinsu,s frrrritajos diiler 
very mucin but their sliape has no s[H:'ci!ii* value, din' o|umriig;s 
of the stink-glands are distinct and samlL '.rhi* ocular i:ulHU'chr 
has a very great systematic vahng at U^ast w'iiduhi the limils oi' 
the genera. It is high or low ; and the <lianu't(‘r oi' iJn^' is 
either smaller or larger than the distaaicr* betwiam tluMr |{,>\ver 
edges and its base. Its armature vnrics mo!‘e oj’ h'css, a.i'Hi imist: 
therefore be considered witfi cantiou (c/h 'for ex., .Hj/ihsiijiiun,s 
mgilam and (kmtolmmis hreiu^pa.^). 

The basal joint of the antenna, is smooth or graiinhi/!* niiove. 
The fingers are provided with a larger tootdi ni‘ai’ ihe base 
aiid'a creniilated edge, but their arinaluirt* is sometimc's n 'little, 
different from what is customary, as, for e.xam|)li's i,n (7, //frfamnd 
G.dTumiffiilarky in which, (.me or both ^M:in.ge.rN ’’ arc [provided 
with a large tooth. 'near the middle, with, a siixHMK,aj'ii)gv: s!:Ti(,H,)il:i 
area a.nd the usual cren illation. 

The labruiii (epistoma) is slender a.nd pointed ; it is s(,'U.t.icd.:i,ines 
in Gn eidargedtowiu’ds-its extremity. I’be proeiirsns 

maxill ares are to a certain degree- <li.tieren.t in t!ie sj')ecicw. IMn^ 
length and armature of the palps are important !ej-U:ii n:.‘N, on, 
tlie contrary, while I'do n(,>t think, tliat th.e .vai,‘i}ii,ions in lm.igth, 
or .absence of the apophysis of the patella arts of laueh sig,iiificance, 
I attach special value to tlie sexim! dillerenct‘s of tine |m„l p. HmAi 
species' as and'f/. i^deudm^ ■vnn. birvcin*' 

well distinguished by - the j)alps of theunales. 

The .length of.tlielegs differs -very 'much, iu,'the species and mu 
matter, of importance. ' ■ 

The/false' articuiations.’of.tlie 2nd pair of. 'tibbe arcrofftai well 
■■'■dev;eiopedj 'and the 'femora "of thestruv|>pai:ulagC!H in .^adm/mna 
Thor.,,.' and Ceraiohunm hrempeshm^ false mliVidatioisH 
'also. 1 believe, however, that Karnch (13. p. 308) miicli over-^ 
estimates the importance of this character, by founding his gcium 

The colour has, of course,' a ;'ca-rtain.' -'systematic importaucm 

The difference between the males and the females is not so 
marked as in many other Plmlangiid^e. It is diflicolt lo diwtinguiNh 



rilOM TE.K. INDIAN ‘REaiON^ 


mi 

the sexes in tlie yoimg animals, but in the f ullgrowii it is generally 
easy* The genital plate of the female is iniicli more enlarged 
towards the base tlian that of the male, in which the sides are 
more nearly parallel. 

The tarsi of the palps in the females are almost always smooth ; 
those of til e males are sometimes (ex. Gagrella pleheia^ ITior., and 
Zalepitis festimis, Tlior.) smooth, hut generally provided with 
one or two rows of teeth or granules. Thorell has noticed this 
character in the male o£ Gerafohmus anmdatiis^ Th. (10. p. 616). 
Two species {Gagrella triangulmds and G. JlavimaeMlata) have 
two rows of tarsal teeth, (q/1 infra^ pp. 499-500). A. great imiiiber 
have one single row along the inner loiver edge, which begins 
near the base and extends over the distal two-thirds. The teeth 
or granules vary in number from 25 to 50 in different species and 
specimens, and are placed either close together or apart. In the 
latter case (ex. Gag. miescens.^ Th., and G\ sple/ndens., n. sp.) the 
proximal teeth are always less separated tlum the distal. 

Tlie tibiie of tlie males are, at least in two species {G. miesaens^ 
Thor., and G. splendens, n. sp.), mneli thicker than those of the 
females. 

While the yoiiiiger females and the males are similar in. their 
general aspect, the pregnant females are very characteristic. 
The wholes body is much dilated and the segments, on account 
of this, are well separated from each other. This is chiefly 
noticeable upon the dorsal surface, as the tergal plates are 
granixlar, and the articulations smooth and often lighter in colour. 
The articulations between the dorsal and ventral segments are 
often ,so liigh, tliat the scutum 'has the appearance of a cap, 'whicli 
covers the top of the' abdomen. 

, On t;ho ariici;ilati,c>ns between the dorsal and ventral segments., 
small, Tuore chitinous pieces are present. The ventral segments are- 
separated into.'a central and" two lateral parts, which arc more 
or. 'less distinct from one another, t;he ' lateral part of, the 'first 
free, veiitral segment being the .most developed, tliose, following 
bceoining gradually smaller. ■ ■ ■ 

The lateral parts are .often -'granular... 'There is ordinarily no- 
difference between-the central and the 'lateral parts of the 'ventral ' 
seg'm.ents in the; males. , Gagrella ffansenii, n. ap., i s,' however,. ' 
an exception to this rii'le. 

The colour and the- length. of. the legs nre , sometimes a littlo- 
different in. the males -and the -females. ■ 


34-* 
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As will be seen later on, I am very doubtful as to the real 
systematic value of most of Thorell's genera, it tlie claim to 
systematic distinction be regarded as an expression of natural 
relationship. In the future, it may or may not be possible to 
establish good genera on the old characters or new ones. If it 
be not possible to do so, the only means of forming a system 
will be by comparing species, to find out their nearest relation- 
ships with regard to all characters and the facts of geographical 
distribution. Sut to do this we must have much more material. 


Desceiptioh op Gtekeea aot Species. 

The genera H^psihunus^ Th. 1S91, Ceratohumis, Th. 1889, and 
Zaleptus, Th. 1876, w'ere each established by Thorell, and very 
well founded for his time ; but when the Indian species are taken 
into , account, they certainly fail. Let us first examine the 
difference between Zaleptits on the one band, and GagreUa and 
Melampa &c. on the other. The scutum of the first is always 
nnarmedj that of the latter is provided with a spine or tubercle. 
The legs of Zaleptm are more or less long; the legs of Gagrelld 
and Scotomenm are excessively long or short. Zdeptif^s minutus^ 
n. sp., however, has rather short legs, and one of three specimens 
is provided with a very small, but distinct abdominal tubercle. 
The legs of Geratobunus Irevipes are almost as short as those of 
Smtomenicu The genus ZalepUis be regarded as a natural 

one. The difference between Zaleptm and CeratohimMs lies in 
the dentition of the tubercle. Geratohmus has, according to 
Thorell, two or four thorns on the tubercle, whereas the tubercle 
ot Ceratohmim Irempes four or six ; and as Mf/psi- 

hunm mgiUns' hm two or none, the defixiition becomes 
unsatisfactory (comp. Thorell, 12. p. 678). 

The ocular tubercle of Hypsihumcs is as high as broad ; 
in Zaleptm and Cemtobunm it is lower; but since Zahpfim 
'MrmiuSi m Gagrella noMUs^ n. sp., have the tubercle 

almost as high as broad, I do not think that this character has 
.muchvaiue.' " 

Although I am convinced that the genera named have no 
systematic importance, I retain them for practical purposes. 

;,;;y HvnsiBUHUS,-' I%ore%T891. > 

B Th.-~-Tuberele armed with five teeth. Colour 
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blackj spotted with white* The second pair of tibiae are without 
white points* 

Htpsibujjjxjs tigilajS’s, n. sp. 

* Cephalothorax almost semicircular. The body is horizontal, 
from the ocular tubercle to the fourth abdominal segment; but 
from that point it slopes abruptly downwards posteriorly* The 
body is granular above, but the cephalothorax and coxs& are less 
so. Free ventral segments smooth. Lamina frontalis w^ell 
developed and separated into a right and left part by the short 
and toothed procursus fron tales. Ocular tubercle, seen from 
the side, once and a fourth as high as long ; its anterior face 
is perpendicular and higher than the posterior, its summit is 
beset with a few granules and in the middle by a stout obtuse 
perpendicular spine as long as the diameter of the eyes. Tubercle, 
seen from the front, at least as high as broad. Diameter of 
the eyes larger than the distance between them, and one-third 
of the distance between the lower edge of the eyes and the base 
of the tubercle. Basal joint of the antenna smooth. Pro- 
ciirsus maxillaris internus two-branched. Femora of the palps 
spinous below'; patelise enlarged towards their ends and 
granular. Tibise twice as long as broad. Tarsi, as is usual in the 
males, armed with a row of small conical teeth near the inner 
edge. Femora of the legs spinous, and the legs very strong and 
long. 

Femur 1=12, 11=22 (c. 100), 111=12, IV=15 mm. Second 

joint of the antenna 1| inra. long. Length of the body 5 mm. 

Colour of the upper surface blackish. Cephalothorax reddish 
brown in front of the tubercle. Two longitudinal bands between 
the tubercle and the front are most marked, and separated by a 
narrow black band, which is broadest in front. Lamina frontalis 
spotted with yellow. Sternal plate red with black margins. 
Free ventral segments yellow, with indistinct black spots. 
Autennse and palps yellowish. Legs blackish brown, but lighter 
towards their ends. Articulations between the coxse and the 
trochanters white ; and the ends of the first pair of tibiae are 
annulated wdtli white. 

Tubercle of the other specimen without eminence. Scutum 
bears a row of reddish-browm indistinct spots, and the black spots 
of the free ventral segments are distinct. 

Two'males from Silcuri. ' 
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Geeatoeunus, Tliorell, 1889« 

(i. Femora of tlie first pair of legs more than three times 
as long as the second joint of the antennae. 

Tubercle provided with two horns. 

(r. Femora with white rings ; ceplialothorax with- 


out "white spots annukdtis. 

Ir. Femora 'without wfiiite rings ; cephalothorax 
spotted '«dth white. 

a^. Scatiiin "with a red longitudinal hand Mmac?dafus. 

Scutum blacky without band luguhns. 

Tubercle with four horns. 

a‘^. Points of horns biramous pulclier. 

Horns not biramous cakiittetms. 

b. Femora of first pair of legs only three times as long* as 

second joint of antennae brevipes. 


Cbeatobuntjs ANNHLATUS, Tlior. 1889. 

Thorell, (10) p. 616. 

As observed by Thorell, the tarsi of the palps are in the males 
provided with the usual row of granules. 

Ceeatobunus bimacubaths, Thor, 

Thorell, (10) 1889, p. 619. 

Tarsi of the palps of tbe males provided with the usual row of 
granules, which in the proximal half are placed close to each 
other, in the distal farther apart. 

, Ceeaxobunhs lugubeis, Thor. 

Thorell, (10) 1889, p. 621. 

" Ceeatobunus PTJiCHEE, n. sp. : ■ 

Cephalothorax semicircular. The scutum is almost hori- 
ssontal. The body, including the lamina frontalis and the base 
■:Of the : tubercle, densely, granular. ' I'ree ventral, segments 
smooth. The lamina frontalis is undeveloped ; the procursuB 
frontales are small, united and spinous. 

, ^Tubercle as. high', as long, and; almost as high as broad ; it is 
convex and bears two horns, directed forwards and back wards. 
They are both two-branched, hut the branches are short. Tlie 
foremost twice as long as the diameter of the eyes, the hindmost 
a little shorter than this. The tubercle is smooth and without 
groove. The diameter of the eyes is shorter than the distance 
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between the eyes, and than the space between the lower edge o£ 
the eyes and the base of the tubercle. 

The basal joint of the antenna is granular. The femora of 
the palps are toothed below ; the patella are enlarged towards 
their extremities and provided with^ a small apophysis. The 
tibijB are twice and a half as long as broad. The femora of the 
legs are almost smooth. 

Temur 1 = 7, 11= 13, III ?, IV=:9| mm. Body 3| mm. The 
second joint of the antenna | mm. 

The body is black; the ventral segments are covered with a 
grey waxy material. The scutum is provided with a distinct red- 
hrown, almost rhomboidal spot. The front part of the cephalo- 
thorax is on each side provided with a distinct white waxy spot. 
On each side of the abdomen behind the scutum there is placed 
a smaller similar spot. The antennm and palps are yellow ; the 
legs are light brown. 

One specimen from Pimkabari. 

CEEATOBLmUS CALCUTTEKSIS, U. Sp. 

$ . Cephalothorax trapezoid, and body much raised towards 
the fourth segment of the scutum ; behind this it slopes 
gi’aduaily downwards. The anterior third of the ventral segments 
(central parts) is raised and well separated from the rest. 
Body finely graiiuiar above. Coxm with fewer and larger 
granules. Lateral parts of the first ventral segment also 
granular. Lamina frontalis not separated from the small and 
stout procursus froutales. 

Tubercle, seen from the side, as long as high, and higher 
in fi'ont, and its sides are convex. Seen from the front it is 
almost as high as broad. The top, which is uugrooved, is 
crested with two long obtuse thorns on each side ; the anterior 
is longer and directed forwards, the hindmost backwards. The 
eyes are small, and their diameter is less than the distance 
between the .eyes and than the distance between their lower edge 
and the base, of the tubercle.: , 

' Antennm granular above. Procursus maxillaris; internus. two- 
branched, the upper branch slender, the lower very short and 
broad,,,, its lower, edge granular, ■' Femora, patella, and tibiae of 
the palps toothed, especially the femora, below ; the patellm with 
,a small inner apophysis. , , Tibiae twice and a half as. long as ,broad, 
and the femora 'of the legs spinous*' ■ 
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EeBiur 1=5 (ieg) = 22, 11=11 (e. 45), III=5 (22), IV=8 
(33i) mm* Body 4J; imii. Second joint of the antenna | imin 
long. 

Colour biac'kiaii brown ; ventral segments reddisli. Hinder- 
most part of the abdomen havS a reddish spot on each side. 
Antenn® yellow ; palps brown with yellowish tibim and patellm. 
Begs red-brown with darker patellm. 

One female from Calcutta. 

Ceeatobukhs beetxpes, n. sp. 

$ . Cephalothorax triangular. Abdomen almost straight ; the 
limitation of the scutum behind is not sharp, since the first free 
segment is more or less united with it. Body granular with the 
exception of the free ventral segments. Cephalothorax has the 
usual depressed triangle with curved depressions. Lamina and 
procursns froiitales small. The tubercle is low, convex, avS 
high as long ; seen from the front, it is broader than high, and 
not narrowed at its base; its top is not grooved, but each side 
has an anterior and a posterior thorn, as long as the diameter of 
the eyes. Diameter of the eyes a little larger than the distance 
between them and than that from their lower edge to the hase. 

Basal joint of the antenine granular above. Pemora of the 
palps toothed below ; the patellse have a small apophysis, and 
chiefly the inner aide is toothed. Tibiae twice as long as broad, 
and provided on their inner side with teeth. Tarsi much longer 
than the femora. Pemora have 3 to 5 false articulations and 
small teeth. 

Pemur 1=3 (ieg=l4), 11=5^ (27), III =3 (14), IV=5 mm« 
Body 4 mill. Second joint of the antenna 1 mm. in length. 

Colour more or less yellowish-red with darker spots. A 
longitudinal lighter indistinct band runs along the abdomen; the 
space between the eyes is yellows A narrow brown band between 
the tubercle and the front. Cephalothorax, and especially its 
; last; segment, . beset with 'dark . spots. ■ Margins of the scutum and' 
transverse' spots black. , Underside more browm with a transverse 
.row of yellow spots on each segment. Antennse' and the, palps 
yellow. Legs brown or yellowish, with small paler xings. 

Tubercle of one specimen has on the right side a third thorn 
behind the second, on the left only a small tooth. The colour 
' ':of this is darker than in the two other specimens. . 

■ Three females from Calcutta. ■ ' ' , 
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Zaleptus, TJio'rell, 1876. 

a. Femora of legs either not hairy or beset only by few 
hairs. 

a}. Palps not smooth. 
a~. Legs very long. 

No yellow w'axy spots on cephalothorax; 
tubercle smooth; colour yellowish white, 
with darker spots and a metallic appearance, subcupratis. 
hi'K Body more or less covered with a yellow waxy 
material, and the tubercle granular- 
« Tibiae white, and annulated at their points. 

Below the body bears a darlcer longitudinal 
band ; cephalothorax in front with two 

yellow waxy spots festivus, 

b^. Tibiae not annulated with white. Almost 
the whole body covered with a yellow 

waxy material sulphur em. 

Legs rather short. 

ft®. Diameter of the eyes twice as long as the 
distance between their lower edge and the 
base of the tubercle. Tibhe of palps twice 


as long as broad fmem. 

Diameter of the eyes equal to the distance 
from their lower edge to the base. Tibiae of 
palps three times as long as broad ........ Thorellii. 

IP-, Palps smooth mimitus, 

h. Femora of the legs hairy hiTsutus, 


ZaLEPTHS STJBCUPIIEIJS, 18S9. 

Thoreli; (10) 1889, p. 609. 

The row of tarsal granules is wanting in the males. 

Two specimens from Kollads Salween Hill and Hungdarow. 

ZaIiEPTXTs pestivtjs, Thor. 1889. 

Thoreli, (10) 1889, p. 611. 

The tarsal row of granules is wanting in the males* 

Zaeepths sulphxtbehs, Thor. 1889. 

ThoreH, (10) 1889, p. 614. 

Hungdai‘ow. 

' ' ZaLEPTTIS EHSCIJS, ii. Sp* , 

$ , Cephalothorax almost semicircular. Last two segments of 
the cephalothorax well developed. Body raised towards the fourth 
abdominai segment, and the foremost third of the free ventral 
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segments is more raised than the rest, and the body is granular 
with exception of these. 

G-rooves between the segments of the scutum well marked. 
The cephalothorax lias a well-marked depressed triangle. 

Frontal eminence distinct ; procursus frontales well separated, 
obtuse, and dentate. The tubercle is rather low, and seen from 
the side a little longer than high. The crest is convex. In 
front it is much narrow^er towards its base and much broader 
than high above. The top is deeply grooved and bears in front 
one single obtuse tooth. Diameter of the eyes as large as the 
distance between them, and twice as large as the distance 
between their lower edge and the base of the tubercle. 

Basal joint of the antenna smooth, Procursus maxillarius 
internns almost square, as the usual lower branch is missing. 
The upper brancli is pale and slender. The lower edge is 
granular. Femora of the palps shorter than the tarsi and spinous 
below and above. Patellse a little broader towards their points 
and strongly toothed. Tibiae twice as long as broad and inwardly 
spinous. Femora of the legs spinous. 

F. I=6| (leg=30), Il-lli m III=6| (28|), IV (?). 
Body 5| mm. The second joint of the antenna measures 1|- mm. 

Colour of the body black. Space between the eyes and the 
ventral segments lighter. Articulations yellow. Antennae, the 
tarsi, and the points of the tibiae of the palps yellow. Legs 
blackish, with the base of the femora and points of the tarsi 
lighter. Extremities of the second pair of tibiae white. 

One female from Calcutta, 

Zaleptus Thobeulii, n. sp. ' ' ■ ' . , , 

d , S • Cephalotliorax semicircular. Body straight, the upper- 
side and the cox® ;are finely granular. Ventral segments, some 
parts of the cephalothorax, and the lamina frontalis smooth. 
Cephalothorax bears a well-marked depressed triangle, open in 
front. Lamina frontalis undeveloped; the procursus frontales 
are large, broad, and strongly toothed. The tubercle is rather 
low, the upperside somewhat’ convex' ; the front and back almost 
straight, and seen from the side it is as long as high* It is 
surmounted by a single tooth behind, and four in front* Seen 
from the front it is broader than high and scarcely narrowed 
towards its base. The.top is deeply channelled. Diameter of 
..ihe 'eyes equals the distance between the lower, edge ' of the eyes 
and': the base, of the'' tubercle* 
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Basal joint of tlie antenna smooth. Prociirsus max. interims 
broad and high, and has an upper process ; the lower process 
is missing, and the lower edge is toothed. Eemora of the palps 
toothed below ; patellso toothed chiefly abowe, broader towards 
their edges. Tihioe three times as long as broad. Tarsi at 
their lower and innei‘ edges bear the usual row of granules. 
Bemora of the legs and partly their patelliB and tibice spinous. 

B. 1=6 (30), II = 10| (53), III=6 (30), IY=S| (?) mm. 
Body 4 mm. Second joint of the antenna 1 mm. in length. 

Cephaiothorax yellowish, richly spotted with brown. Abdomen 
brownish with a metallic sheen. Genital plate and cos^e hrowm ; 
the free ventral segments are greyish-brown, indistinctly spotted 
with white and black. Bemora and the patellas of the palps 
brownish, the terminal joints and the antenna yellow. Legs 
light brown, with the extremities of tibiss 2 and 4 white. In the 
females the tarsi of the palps are smooth, the abdomen lighter and 
non-metallic ; the dorsal segments bear a row of indistinct yellow 
spots. 

Male and female from Berbhoom district. 

ZaLEPTHS MIFIJTXJS, n. sp. 

2. Cephalothorax almost triangular. Abdomen flat, and 
falls gradually behind. Cephalothorax has the ordinary depressed 
triangle; and there is a longitudinal groove along the margin. 
Body bears few hairs and has large granules above ; the coxse 
and genital plate are almost, and the ventral segments coin- 
]>Ietely smooth. Lamina frontalis well developed : the procursus 
are large, spinous, and separated. The tubercle is low and as 
high as long; the front edge higher than the back. Seen 
from the front it is broader than high and narrowed at its base. 
The top is convex and smooth, with the exception of a single 
anterior tooth. Diameter of the eyes equal to the distance 
between their lower edge and the base and less than the 
distance between them. Basal joint of the antenna grannla)’. 
Labrum obtuse and pointed, with two short hairs. Proc. max. 
int. two-branched and low ; the upper branch slendeiv the lower 
strong and recurved. Both upper and lower edge are sometimes 
toothed. The palps are broken away. Femora of the legs well 
toothed and hairy; tihim of all the legs bear false articulations. 
Legs brittle and femora beset with few hairs. 

B. 1=6, III=6, , IY=9 mm. Body, '3 mm. Second 

j oint; of the antenna measures I mm. , 
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Abdomen black above ; cepbalothoi’ax and cox© dark brown ; 
free ventral segments lighter. Antenn© and legs reddish-brown^ 

d . Second dorsal segment bears a low tubercle as in Seota- 
menia ; except that in this species it is on the first segment. 
Palps very long and slender. Tibi© and patell© htucIi longer 
than the femora, which are longer than the tarsi. Patelhe almost 
as long as the tibi©, enlarged towards their ends. Tibi© four 
times as long as broad. Palps, including the tarsi, sm,ooth ; 
their length is mm. 

Colour red-brow'n above, with a broad longitudinal black band 
running through the abdomen. Palps yeiiowish-browm. 

Colours of the two other specimens are as in the male. 

Pour specimens from Darjeeling. 

Zaleptus hiesutus, n, sp. 

$ . Cepbalothorax almost trapezoid. Abdomen oval* Body 
becomes higher towards the second abdominal segment and 
falls very gradually behind. 

Segments of the scutum marked by distinct transverse grooves. 
Free segments separated from each other by broad articulations. 
Depressed triangle of the cepbalothorax not distinct. The upper- 
side, including the base of the tubercle, bears large flat granules. 
Coxae glmost and f he free ventral segments completely smooth. 
The whole- bocy ""densely hairy. Lamina frontalis well developed, 
the procnrsns small, narrow, and toothed. Tubercle, seen from 
the side, nuicli higher than long. The front face is the higher 
and slopes steeply forwards and downwards. The back is the 
lowmr and straight. Seen from the front, it is almost as high as 
broad, and narrowed at its base. Top provided with a low groove 
and crested with a row of strong teeth. ISrumber of teeth 
different in . each series, and not ■ placed in a regular row- — but 
some, nearer to, others, farther from the middle line* ' Diameter of 
the eyes smaller than the distance between them, aud one third of 
the distance between their lower edge and the base of the tubercle. 

Basal joint of the antenna smooth or almost smooth above and 
twice as long as broad. Proc* max. int. low and two-branched— 
the upper branch pale and slender, the lower curved back and 
strong, with its lower edge bearing a few large teeth* Femora 
of ..the; palps' . bear' 'a 'few; small teeth 'below*. ■ The terminal seg- 
ments are broken away. Legs very brittle ; femora almost 
smooth and hairy. All the tibi© have false articulations. 
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F, I — 5 | j II = loi. III = lY = 7 Him. Body 4 mm. Second 
Joint of the antenna measures 1 mm. 

Body red“brown, the top of tbe tubercle black. Tbe imderside 
darker. The articulations are yellow ; tbe legs and antennas 
brownish. 

Four females from Darjeeling. 

GtAGEElla, 1869. 

I have already considered the difference between G-agrella and 
Melampa on the one side, and Zalepius on the other {ZalepUs, 
antea, p. 474). I have retained the genera Sgpsihmiiis, 
Zaleptus^ and Geratolum(.s^ because they have a certain practical 
value in the synonymy of the group. This, however, is not the 
case with Melanopa. The differences between GagreUa mdi 
Melampa according toThorell (10. p. 659) are as follows : — 

(1) The first pair of femora are never more than four times as 
long as the second joint of the antennje ; since, however, in the 
males of G. atrata^ Stol., they exceed this proportion, but do 
not reach it in the females, the character has no value in the 
definition of the genera. 

(2) Femoiva of the legs in Melampa not only enlarged towards 
the extremity from the middle, but from the base. This seems 
only a necessary consequence of the shorter legs, and is certainly 
of little value. 

(3) Fourth pair of coxje relatively broader towards their 
extremities than the third. I cannot confirm this character in 
Gagrella Sausenii and G. varians, which are Melampm according 
to Thorell’s definition. 

(4) Claw of the palps not dentate. In Gagrella miperator 

the teeth are almost wanting in some specimens but not in others. 
In they are well developed. 

Since all the above characters are V'ariable and insuificient for 
diagnosis of new species, I prefer to reject the genus 
and refer its species to Gagrella ; and I hope that the following 
synopsis will be of value, although it has defects, partly due to 
myself, partly to the vagueness of the original description. Many 
of tbe species I do not know, and of most of them I have had but 
one or two specimens— a very unfortunate fact when they vary, 
aud it becomes' necessary to use characters "w%ich are partly 
inconstant.' ■ ■ 
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Sj/n ojysis of Species. , 

a. Seiitiiiii bears one or two spines in a longitudinal 

row, 

, First pair of femora more tkan four times longer 
than the second joint of the antenna. 
cr* Tibife of palps at least four times as long 
as broad. 

u'l Frontal eminence provided with a tooth .. dentata. 
?f‘. Frontal eminence smooth, 

(d. Tubercle smooth or almost smooth above. 

cd. Tubercle higher than broad and long , nobim. 
b'\ Tubercle more or less low. 

(d. Ceplialothorax more or less yellow. 

(d. Abdomen •with a longitudinal 
darker band. 

id, Cephalothorax yellow, with the 
exception of an indistinct black 
band between the tubercle and 


the front. One brown spine . . cna\ 
Articulations of tlie cephaio- 
thorax black. Two black spines 

with yellow base armillatM. 

Abdomen without longitudinal 
black band hpida. 


Cephalotliorax black or brown. 
Legsyellowisli-brown, Two spines. 

The tubercle is low with a few 
teeth in front. The scutum is 
gTaniilar. Joint 2 of antenna = 

1 J mm. F. I = 1 0 ; B. = 0-64 mm . eh mto pm, 
y-K Legs black. Tubercle high and 
quite smooth. One spine. The 
scutum is pitted. Joint 2 of 
aBtenna=l§mm. F. 1=8-1 ; B.=: 

4|-'7i 'umi. , sordidata, 

hK Tubercle toothed. 

fd®. Tubercle has only a few teeth in front. Bordidata. 

6^*^. Tubercle is crested with a longi- 
tudinal row of teeth. 

Abdomen brown, with two spines 
and two yellow spots. Second 
joint of the antenna=:l| mm. 

■ / .F.T='6| mm. . minax. 

Abdomen brown or black, wdth one 
or two spines. The cephalotliorax 



FROM THE IKDIAJT EEG-IO-S". 


485 


is sometimes prcn'ided witli two 
white waxy spots. Second joint 
of antenna = 1 mm , F. I = 0 ; B. = 

S-4|- mm 

P. Tibite of palps not four times as long as 
broad. 

Gephalotliorax spinous on each side. 
Tubercle brown. A row of strong teeth 

around the eyes 

Gephalothorax not spinous. 

Legs more or less hairy. 
a'^ K Body browni with a darker longitudinal 
band through the scutimi ; antennae 
and palps yellow, and the legs brown. 
¥ K Colour black. Antennae and last two 
joints of the palps yellowish-brown . . 
Legs either not hairy or with but few 
small hairs. 

Tubercle completely smooth above. 

Abdomen completely black, 
fd". One or two lighter bands between 
the tubercle and the front, 
cd^. Tubercde yellow 5 one or two 
spines. A single lighter band 
between the tubercle and tlie 
front. Second joint of the 
a.ntenna=l§ min. . F. 1 = 9 j 

B.=7imm — 

Tubercle black; two spines. 
Two yellow bands between the 
tubercle and the front. Second 
joint of the antenna = lj min. 

F. = B.=7Amm 

b^'.. No lighter band between the 

tubercle and the front 

Abdomen not completely black. 
Abclomeu blade with a yellowisli 
longitudinal band. Tubercle high 
and in front granular below. 
Ventral segments bear transverse 

rows of granules 

Scutum bears a yellowish spot on 
each side before the spine ...... 

. Abdomen black with yellow sides. 
Whole body granular. A yel- 
low band runs from the tubercle 


erebea, 

spinulosa, 

hirta. 

fraf/iiis. 


Fe^B. 

noctkolo}\ 

atmta, 

Maindrom. 

UimiieraUs^^ 
Fe<B^ var. 
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to tbe fi'ont and is continued 
alxloininally as two inavg*iiial 

bands 

lr''\ Body only partly gTaniilar. 
Scutnm lias four yellow longi- 
tudinal bands 

Body blackish with a metallic or 
phosphoric shade. Joint 2 of the 
antenna= 1 ^ mm. P. I = lOJ ; B. = 

4‘imiu 

d^^'. Body reddish or yellowish -brown. 
(d\ Tubercle, seen from the side, 
almost as high as broad. The 
abdomen reddish-brown with a 
longitudinal darker band. Joint 
, 2 of the anteuna=l| inm. F. 1= 

10| ; B.==4|-5 mm 

Tubercle, seen from the front, 
almost twice as broad as high. 
Tubercle and x^alps completely 

smooth 

Tubercle armed in front, under 
the eyes, with a row of strong 

teeth 

Body gTanular, with large and low 
gi'anules, which are placed distant 
from each other. Colour greyish, 
with an abdominal longitudinal 
darker band ; underside wdiite, witli 
darker spots. Tubercle smooth; 

palps toothed ......... 

Brown with black spots 

/T®. Tubercle more or less toothed above. 
Abdomen more or less black. 

/r\ Abdomen completely black, 
a-'. No lighter band between the 

tubercle and the front 

A lighter band between the 
tubercle and the front . . . , . , , . 
Abdomen not completely black. 
Body black with exception of 
the brown antenhse and the 
terminal joints of the palps. 
Scutum on each side of the 
spine bears six yellow spots 
of a waxy nature 


quadrivUtMa. 


(tucscens. 


latiekma. 


rufescem. 

Stolkzko), 


niirabiiis, 
wipemtoi\ var. 


atmiCL 

FW.' 


JiuummuIataJ 
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Body Wack witk exception of 
two yellow spots at the hind- 
most part of the abdomen. 
Tubercle with a row of granules. 

Ceplialothorax with a white 
triangle ; scutum with two 
large white spots. Second 
joint of antenna 2 mm, long, 
k I=l:3i; B. = 8mm. . . 
d-^\ Body Mack, with the exception 
of the usual triangle and a 
longitudinal yellow spot on 

each side of the sj>ine 

e-^. Scutum black, with a large waxy 
white spot in the front and a 
smaller one behind. One spine. 
The ^'entral segments are 
yellow with black spots. The 

coxfe are black 

Ir K Abdomen yellow or brown. 

cr~. Body yellowish. Oephalothorax 
with a yellow spot in front. The 
spine, a spot at its base, and 
marginal spots black. Tubercle 
rather high and armed with a 
row of teeth. Second joint 
of the antenna mm. long. 

F. 1=14 ; B. =6 mm. . 

7r". Body bears one short spine, 
Tibim twice as long as broad. 
F. 1=8; F. 11=14; B.=4| mm. 
Colour yellow or yellowish- 
brown, and there is sometimes a 
more or less marked longitudinal 
darker band. Oephalothorax 
hears a yellow triangular spot, 
encompassing the tubercle. 
Palps, anteiinse, and legs yellow- 

ish-browm or yellow 

0 “’^. Body armed with two long 
spines. Tubercle provided with 
teeth above. Colour reddish- 
brown , 

AP". Tubercle provided with small 
teeth above. 
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bmotata. 

liistrionim. 

[var. fiisca. 
trkmgularis^ 

ceglonensis. 


cervim. 


triangularis. 

imperator.. , 

impemtor^. . 

' ibrma typica., 

.m:- 
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Tubercle provided witli larger [var. dentake, 
teetli above and under the eyes, wipemtor, 
dr^. Scutum reddish-brown. One blade [mmpmosa J • 

spine iuiperator^ vnr. 

First pair of femora not more than lour times 


as long as the second joint of the anteniife. 

Tubercle provided with strong teeth around 

tile eyes plcdiem. 

6 ~-\ Tubercle smooth or granulated. 

a'‘^. Body granular above and below 

Free ventral segments smooth. 
if\ Body much raised towards the single 

spine 

Bod}^ not more raised than usual. 
ad'\ 5. Body completely black. Spine 
smooth. B. Terminal joints of the 

palps yellow alrata. 

5. Blackish-brow 11. Spine granukr. 

(S . Palps completely yellow variam. 

b. Scutum with two spines in a transverse row. 

Tubercle smooth Mspmm. 


GaGEELLA BEISfTATAj, 11. sp. 

$ . Geplialothorax almost triangular. Scutum bears two very 
long spines : the first directed upwards and forwards, the second 
almost perpendicular. Body raised towards the first spine, and 
sloping behind the second. Penultimate segment of the cephalo- 
thorax narrow, the last is not so broad as the articulations between 
the cephalothorax and the scutum. Frontal eminence well 
developed and armed with a short distinct thorn, directed upwards 
and forwards. A distinct lamina Ixontalis is very well developed, 
triangular and spinous. Granulation of the body, with the 
exception of the well-granuled cox?e, so very little inarked that 
it becomes smooth. Tubercle, seen from the side, rather high 
and convex, as high as long ; seen from the front it is much 
broader than high. In front there is a thorn on each side of the 
groove, ns long , as' the'' diameter ^ of the eyes. " There -are two 

: granules under the eyes, and- the' diameter, '.of the .eyes is much 
less than the distance between them, and greater than the 
distance between their lower edge and the base of the tubercle. 
Basal joint of the* antenna almost smooth. 

Proeursus maxillaris interims long, slender, pointed, and pale y 
the upper branch' very long, the lower very short ; its lower 
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■edge granular. Palps hairy but without teetb, with tliO' excep- 
tion of some very small ones on the patellae .and tibim. Patelhe 
long and enlarged towards their extremities. Inwardly there is 
.a iorig slender apophysis, as long as the patella? are broad. Tibiae 
five times as long as broad. The legs are very long and slender ; 
the femora spinous. 

E. 1 = 12 (53), 11 = 24(120), 111=10(45), IY=6 (70) mm. 
Eody 5-7 mm. Second joint of the antenna 1| mm. long. 

Colour white with some few dark spots. T he pro cu rsiis froutales, 
tubercle, and articulations are yellowisb-brown. A longitudinal 
broad band from the first spine to the end of the abdomen is 
indistinctly brown. The top of the spines is black, the coxae and 
genital plate brown, the ventral segments yellow with white spots 
on the side, the point of coxa 4 with a yellow spot in front. 
The antenngB and palps are yellow, the legs brown. 

One full-grown female from Large IDTicobar.’’ 

Another specimen from Little Nicobar has no patellar 
apophysis. The procursus froutales are smaller. The colour 
is bluish-white, the longitudinal band yellow. The segments of 
the scutum are marked by a row of depressed dark spots. 

The last specimen, also from Little Nicobar, is a little 
different from the other two. Instead of the frontal spine 
there is a short apophysis, armed with three short pointed teeth. 
Beneath this apophysis there is a short pointed tooth. The 
scutum is finely granular. Apophysis of the patella short. 
The femora of the palps hear an inner row of granules. 
Tubercle black. 

This beautiful and odd species was taken by the Danish 
* Galatliea ^ Expedition. 

GiOEimuA xoBiLis, n.’Sp. 

$ (?). Cephalothorax almost square ; the scutum bears one 
thorn; the area between the ocular tubercle and the spine is 
almost plane. The upperside is densely and. finely granular with 
the exception of the tubercle, spine, and free dorsal segment. 
The free ventral segments are smooth; coxie partly smooth, 
■partly beset with large distinct granules. The lamina frontalis is 
undeveloped; the procursus are small, narrow, well sej)arate£l, 
and armed with few teeth.' The tubercle is very characteristic ; 
seen from the' ' side it is somewhat higher than long, its ,ui)perside 
is almost flat; the front side sloping and higher 'than the back. 

^ ■'■ ' 35 ^ 
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Seen from tlie front, the tubercle narrows beneath the eye and 
is as high as broad. The crest is grooved and provided with five 
long hairs on each side. ' Diameter of the eyes both less than 
the distance between them, and than the space from their lower 
edge to the base of the tubercle. 

Basal ioint of the anteroia once and a half as long as broad, 
and smooth. Procursus max. interims two-branched and pale ; 
its lower edge bears dark teeth. The femora of the palps are 
as long as the tibiae + patellae and the tarsi. Beneath and at 
the base of the patellae they are toothed. Patelhe liairy and 
toothed, TibiiB four times as long as broad. Tarsi with few^ 
teeth below, and the femora of the legs hairy and with the usual 
small teeth. 

F. 1=9 (46), II==17, 111 = 8 (43), lY == 12 min. Body 4 innn 
Second joint of antenna 1|- mm. long. 

On both sides of the tubercle the body is white; the hindmost 
part of the cephalothorax and the abdomen is yellowish and 
brown, the three colours merging into each other. A dark 
depressed spot on each side of the tubercle. Tubercle black, and 
connected with the front by a broadening black band. Five or 
six light yellow spots are placed in a row on each side of the 
scutum near the middle. Last two free dorsal segments blacky 
with a longitudinal w-hite spot on each side. Free ventral 
segments yelio wish-white with indistinct black spots. First pair 
of coxse white, the second black, the third and fourth white at 
the base, and black spotted with yellow at their extramitievS. 
The trochanters and the femora of the palps are black ; their 
terminal joints, the antemige, and the mouth-organs are yellow, 
the legs brownish, and the points of tlie second and fourth tibijc 
white. The spine is black. 

One female (?) from Silouri. 

GAaitnLnA'oKXJx, n. sp. 

$ , Cephalothorax almost triangular. Tubercle placed near the 
articulation, since the next last segment of the cephalothorax is 
small. The last segment well developed. The five segii^ents 
oi the' 'scutmm .marked ' by ''darker .transverse .strhe. '.The body 
grannlar above, with the exception of some parts of the cephalo- 
thorax, the spine, and the tubercle ; the coxm are almost smooth, 
\and,,'the free ventral se'gments'' completely so., .The cephalothorax.' 
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presents the usual depressed triangle. On eaeli side along tlie 
margin there is a depressed groove, and near the tubercle a black 
depressed spot. Procursus frontales more or less separated 
and spinous. Tubercle low, convex, and longer than high, and 
seen from the side it is on each side beset with two small teeth. 
Ill front it is broader than high. There is the usual groove 
above. The diameter of the eyes is less than the distance 
between them, and larger than the space between tlieii’ lower 
edge and the base of the tubercle. 

Basal joints of the antennae granular. Procursus max. int. 
two-branch ed and pale, the upper branch short or absent ; the 
lower edge granular. The palps are slender and hairy, but 
without teeth, with the exception of the patellfe, which have a 
few at the side. Femora as long as the tarsi and shorter than 
the sum of patellae and tibiae. Patella have an inner apophysis, 
which varies very much in the different specimens, even in the 
two palps. It may be slender or stout, pointed or obtuse, well 
developed or almost absent. Tibiae five times as long as broad. 

Femora of the legs spinous, and the second pair of tibise with 
false articulations. 

F. I = 7i (32i), II = m (64), III = 6| (30|), IV = 9^ (45). 
Body 3 mm. Second joint of the antenna | mm. long. 

Cephalothorax yellow, with the exception of some depressed 
spots and a more or less narrow indistinct band between the 
tubercle and the front. Tubercle brown, in front yellow. The 
segments between the tubercle and the black front margin of 
the scutum are black, the articulations lighter, and this black 
transverse band is continued along the margins of the scutum, 
through whiclv there rims a longitudinar broad black band. 
Space bet'ween the central and marginal black bands yellow, 
but subdivided by four indistinct narrow transverse Hack bauds 
denoting the segments. The first two free dorsal segments bear 
a central and two marginal black spots and tw'o that are white. 
Grenital plate and free ventral segments yellow; coxae white 
with a' brown base. Antennse yellow, the second joint with 
transv erse Hack spots. Palps and legs yellow with the exception 
of the black trochanters. . 

'/.This species is' similar, to Thor.,, but ■ differs in its 
colour and shorter, legs.' 

; Three females 'if om Punkabari. 
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GxIGEELLA AEMILLATA, T//09\ 

Tliorellj (10) p. 629. 

G. LEPiEA, T//or, 

Tiiorell, (10) p. 82G. 

The tarsus of tlie palps o£ the males iis smooth. 

G. cHiETOpirs. .T/ior 
Tliorell, (10) p. 631. 

G-. SOEDIDATA, T/wr. 

Thoreli, (10) p. 634-. 

The tarsus of the palps of the male is smooth. 


G. MiKAX, IVwr. 

Thorell, (10) p. 6SS. 

The tarsus of the palps of tlie male is smooth. 

G. EEEBEA, T/wr, 

Thorell, (10) p. 630. 

<5 . The femora of the palps alone bear smali teeth. Tlie- 
patellsD have no inner apophysis. The tarsi bear the usual inner 
row of granules, which are small and placed somewhat apart. 
Colour brown, with indistinct black spots above. C-ephalotliorax 
yellowisb-brown. The articulations are yellow, the eoxfo brown, 
and the ventral segments yellowish. Both sides of the eepbaio- 
thorax in front and the coxm partly covered with a white 
waxy material. Antennfe and palps yellowish-brown ; the legs 
yellow. 

As the male described here is in ail oilier respects similar to* 
(^.erebea'^ Thor., and as it -is one of Pea’s original specimens, I 
conclude that the differences' are only sueli as, occur between; 
males and females. " ' 

GV SPIKITLOSA, IF/ior, ' 

Thorell,.. (10)' p. ,657. 

The tarsi of the palps of the males ai'e smooth. 

;. Bp..' , 

5',.' ..Gephalothorax , almost ■■".square.-. ■ .Body somewhat ' raised 
towards.the'-single 'spine, falling gradually ■behitid* ^ Tt'isnot'very' 
^densely.:: granular above, ■and the co'xse, the free' do'rsal segments, 
the spine, and the genital plate are less so. Lamina, procursns 
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frontales, tubercle, free ventral segments, and spots on eeplialo- 
thorax smooth, Cephalothorax Avitli the usual depressed tri- 
angle, The whole body is densely hairy, the hairs ” curbed and 
yellow. Eroiital eminence well marked. Procursus frontales well 
separated, small, and spinous at their pointis. The tubercle, seen, 
from the side, is higher than long and coiiTex, the front higher 
than the back. The top is convex and surmounted by a row of 
yellow hairs on each side of the groove. Seen from the front it 
is as broad as high, and narrows towards its base. The diameter 
of the eyes is as great as the distance between them, and a 
little less than the distance between their lower edge and the 
base of the tubercle. 

Basal joint of antenna smooth, and almost twice as long as 
broad. Procursus maxillaris internus two-branched, the upper 
branch small and pale ; the lower larger, with a granular lower 
edge. 

Pern ora of the palps as long as the patellse and tibisB, but shorter 
than the tarsi ; toothed below and above at the base of the 
patellae. The patellae are enlarged towards their extremities 
and densely toothed, chiefly on the inner side* Tibiie twice and 
a half as long as broad and granular. 

Femora of the legs strongly hairy. ’ 

E,I==7i- {35), 11= le (70), III=7i (85), IV=: 10| (50) inm. 
Body 5| mm. The second joint of the antenna is 1| mm. long. 

Body light brown, with a longitudinal broad darker band 
through the abdomen. Cephalothorax has darker spots. Base 
of the tubercle brown; eyes and parts around them black. 
A yellow band, narrow’ in the front and broad behind, runs 
between the eyes. Coxa? and genital plate browm; the free 
segments are lighter, xlntennfe yellow. Palps and legs brown; 
the latter are lighter towards their extremities. 

One female from Punkabari. 

Gtaoeella eeag-ilis, n. sp. 

$ , , Cephalothorax almost square. . . Abdomen' raised towards 

the single spine. Segments separated from each other by broad 
articulations in the pregnant females, w^hich also have. thO' lateral 
parts of the ventral segments well developed. Cephalothorax 
presents the usual depressed triangle,, open in the front. ' .The 
upperside '.is granular ) the' cexa- and genital plate less densely 
.granular.' ' The articulations, the. spine,, the lamina frontalis, and 
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tlie last two dorsal segments are almost, and tlie free ventral 
segments are completely, smooth. Erontal einineiiee indistinct, 
and only bears a few large granules. Scutum hairy behind tlie 
spine. Lamina frontalis indistinct; prociirsiis small, partly 
separated and toothed. 

Tubercle, seen from the side, is as long as high ; convex above 
and behind. The front face is the higher. It is broader than 
high, as seen from the front, and somewhat narrower at the 
base. The top is deeply grooved, hairy, hut hardly ever granular. 
The diameter of the eyes is as great as the distance between 
them, and greater than that between their lower edge and the 
base of the tubercle. 

Basal joint of the antennss smooth. Procnrsns max. interniis 
two-branched. Bemora of the palps both, shorter than the 
patellae -htibiee and than the tarsi, and toothed below. Patellae 
enlarged towards their extremities, and toothed. Tibim, which are 
almost smooth, are twice and a half as long as broad. The 
tarsi are hairy, and in the males armed with the usual row of 
conical teeth at the inner lower edge. 

Bemora of the legs strongly hairy; the legs very brittle. 

B. I = G4 (30), = 10i‘(?), Ill = 6, IV = Si mm. Body 

5-7 mm. The second joint of the antenna is LJ' ram. long. 

Colour blackish-brown, the underside and the articulations 
lighter. Antennse and last two joints of the palps yellowish- 
brown ; legs brown, but lighter towards their extremities. 

A great number of specimens from Darjeeling. 

Var. Ms^inosa is similar to the described species, but it has 
only two spines. 

One specimen from Darjeeling. 

OAOBELnA Bejs, Tkor. 

Thorell, (10) p. 648. 

The tarsi of the palps (<S) hear the usual row of teeth. 

' G. KocTiconoB, Thor* ' 

Thorell,: (10) p. 651. ' 

The tarsi of the palps (B ) bear the usual row of teetli. 

Gr. StoL 

',' 4 ' 8tolieska,,(^^^^ p. 213. ■ . , . , , , 

''Gephalothorax: semilunar. : '' .Scutum ' .raised , towards the. 

single spine. Free segments, as usual in tlie pregnant females, 
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well separated from eacli other. This fact is mostly evident 
from above, on account of the granulation. Last segment of 
the ceplialothorax separated both from the scutum and from the 
rest of the ceplialothorax by articulations, as broad as the seg- 
ment itself. Articulations between the free dorsal segments 
broader than the segments. Space between the scutum and the 
free ventral segments very broad, in front as broad as the 
scutum, which seems to be disposed as a cap on the top of 
the abdomen. The lateral parts of the free venti’a! segments 
well developed, the ventral segments being transversely grooved 
near their hinder margin. In the young females the shape of 
the body is as in the males. Oephalothorax presents the usual 
depressed triangle. Scutum, cephalothorax, first free dorsal 
segments, the cox^e, the genital plate, and the lateral parts of 
the first free venti\al segments distinctly granular. Middle part 
of the ventral segments, the last two dorsal, the spine, and the 
tubercle smooth. Procursus frontales partly united, stout and 
toothed. 

Tubercle very low, convex, and longer than it is high. The top 
is smooth or on both sides of the groove crested with a few 
small teeth. In front under the eyes a row" of five teeth. 

The basal joints of the antemise bear black granules above. 
Procursus max. internus two-branched, the upper branch is 
slender, the lower edge toothed. Pemora of the palps bear 
inwardly a row of short conical teeth, and outwardly a row 
more irregularly placed. In the middle they are smooth. 
Both tibiae and patellae are toothed, and the tibiae are twice and 
a half as long as broad. Tarsi hairy, and sometimes with a few 
teeth below. 

Pemora shorter than tarsi 'and longer than patellae + tibiiB. 
Pemora of the legs granular. 

P. I = 5 (23), II = 8 (44),. Ill =,5 (23), IV =: 7 (33) mm. 
Body 5-7 mm. Second joint of the antenna 1| mm. long. 

Body black. Pree ventral segments lighter. Space between 
the ejes in some specimens light brown, and the cephalothorax 
beset with lighter spots. Articulations, palps, and antennsB 
yellowish-brown ; legs blackish-brown 5 the base of the femora 
lighter. , 

cj. Pemora of the tarsi toothed below, with no difference 
' between the ..outer and. inner row, ■ Tibi© smooth. ' , Tarsi bear a 
long .row., of teeth '(30--50), which extends from the base to the 
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last third part. Legs of different lengths, but generallj" longer 
til a 11 ill the females. 

F. I = 5-7 (32), II == 9-10| (50), III = 5-7 (32), IV = S^9.^ 
(40) 111 111 . Body 51 mm. 

Space between the eyes and between the tiibereie and tlie 
front yellowisli-bro win Antemue yellow ; the second joint 
spotted wdtli transverse black bands. Terminai joints of the 
palps yellow. The femora of tlie legs show a distinct light- 
brown ring. Legs usually black, but in two specimens brown. 
Articulations between, the eoxie and the trochantei' white. 

A great number from Calcutta. 

This species is without doubt identical with G. atrata^ StoL 
There is only a slight difference in the gTamilation ; while 
Stoliczka’s species is also granular below . 

G, atmta is %"ery similar to G, Fern and G. nocticolor\ Thor., 
but especially to G. variansy n. sp. It is almost impossible to 
distinguish the females from each other. 

G-aoeella Maindeohi, /SV w. 

E. Simon, (16) 1897, p. 290. 

Gr. SIGNATA, Stoliczka. 

Stoliezka, (5) 1869, {). 214. 

6-. QUADllITITTATA, Sim. ' ■ ' 

E. Simon, (9) 1887, p. 115. 

G-. iEOTscEFS, Thor. 

Thorell, (10) 1889, p. 643. 

With, regard to the difference between the palps of the.i'uales. " 
and. the females, 'Consult Thorell. The tarsi' of the males bear a 
row of' granules, whiclVbegin.. near 'the .base and are eoutiimed 
.towards Abe 'extremity.. The teeth' in the' proximal half are 
placed relatively 'close, to ..each other, while' in the distal part tliey 
are distant. '.■. 

Eemur;ll.»21 mm, ..Thorell 'has only. 11.. ' It is probably' a 
printer’s. error..' f' 

'' G. tArioLATixi, Thor..' ' ' ' 

Thorell, (10)' 1889, .p. 641. . ■■ : , ■ ■ ■■ ' . 

Thoreli^''(10)'.188%''p. 645..' ' 
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Gage, ELLA Stoliczke, n. sp. 

$ » Ceplialotliorax somewliat triangular. Body soaiewlmt 
raised towards the single spine, witli granules above flat, not 
very densely placed. Spine granular- Free dorsal segments, the 
cox®, and genital plate bear a few small granules. Free ventral 
segments, lamina frontalis, and tubercle smootli. Cephalothorax 
presents the usual depressions. Lamina frontalis ivell developed ; 
prociirsus frontales long, enlarged towards their edges, and 
toothed. 

The tubercle, seen from the side, is low and convex. The 
front is in breadth once and a half its height, and is scarcely 
narrower towards its base. The top is grooved, hairy, and 
smooth ; but in the front under the eyes there is a row of well- 
developed teeth, curved upwards. Biameter of the eyes smaller 
than the distance between them, but larger than the distance 
between their lower edge and the base of the tubercle. 

Basal joint of the antennae about twice as long as broad 
and granular albove. Procursus max. internus two-branched. 
Femora of the palps longer than the patell® and tibi®, but 
shorter than the tarsi, toothed below and above at the base of 
the patell®. Tibi® and patell® spinous. Tibi® twice and a 
half as long as broad. Femora of the legs bear small teeth. 

F. 1=8, 11=14 (c. 80), III=7|, The second joint 

of the antenna is 1 | mm. long. Body 6 mm. 

IJpperside browm 5 scutum with transverse black bands to 
mark the segments. Colour lighter in front and behind. 
Tubercle yelloi:v between the eyes. Underside lighter. An- 
tennae and palps yellowisli-browii. Trochanters, spine, and base 
of the femora hlacds:. Legs light brown, with darker patell®. 
Articulations between trochanters and cox® white. 

One female from Tenasserim. 

This species is very similar to G. mfescens^ Thor. 

GaGEEELA MIEABILIS, n. sp. 

, ' Cephalothorax ' almost triangular., 'Body raised towards the 
single spine, which presents a very singular appearance. It is 
short and thick, and its point is ' bent downwards along' its lower 
part. I do not at all think that this shape is natiiral, but that it 
has ,'been caused,' by ' violence ' while' nndergoiiig eedysis. ' 'The 
'.'body .bears relatively few, large, .and /low ' granules. ".The .'spine 
., is , ' also grai'ixilar.,' Free . ventral ' ■ segments , smooth', ' ■ .Lamii'ia 
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frontalis siiiall ; tlie procorsiis froiitales distinct, pale, and 
toothless. 

Tubercle rather long a.ud smooth. The front edge is seen 
to decline ; the back is perpendicular. Viewed from the side, it 
is almost as high as long. Diameter of the eyes almost as large 
as the distance between, them, and a little larger than the dis- 
tance between their lower edge and the hase of the tubercle. 
Basal joint of the antenna smooth. Procursiis max. iiiteniiis 
two-branehed and smooth, but with the branches almost parallel 
and bent dowmvards and forwards. Femora of palps bear long 
pointed teeth ; patellcB and tibia> bear sinaller. Tibife three 
times as long as broad. Femora of the legs spinous. 

F. 1=10 (50), 11=20 (86), 111 = 10 (42), 1V=14 (65). The 
second joint of the antenna is li mm. long. Body 5 mm. 

Colour greyish, with an indistinct darker longitudinal band. 
Cephalothorax with a few dark depressed spots. Coxae and 
ventral segments white with darker spots, especially distinct at 
the coxffi. Extremities of the coxae and marginal teeth black. 
Antennse yellow, palps and legs yellowish-brown. 

One mutilated specimen from Mooleyit (500-600 in.). 

This animal was mounted as G, laf iclavia, Thor., in the Zoolo- 
gical Museum of Copenhagen; hut as it difiers much from the 
description of G, laticlama^ and as Thorell’s specimens of 
G, laticlavia are from Tbagatii, Java, 1 think there has been a 
mistake, and I aeeordinglj establish a new species. 

GaG-EELUA FLAVIMAOUEATA, n. Sp. 

<1. Cephalothorax broad and semicircuiar. Segments of the 
scutum (wiiich bears a spine) marked by distinct transverse 
grooves. Along the margins of the first half part of the abdo- 
men there is a longitudinal groove. ; Granulation of the upper- 
side fine and dense ; cox^e beset with fewer and longer granules. 
Free ventral ' segments smooth. Procursus front ales small, 
pointed, and smooth. 

Tubercle, seen from the side, almost straight above, and 
longer than,, high, beset ■ with, a few- granules. ^ Seen from 'the 
-"fro-Bt, it, is as high as. broad, and .narrower below. ■ Diameter 'of 
the eyes larger than, the, distance between their lower edge and 
; the hase of the -tiibercde, but .■■smaller than the distance between 
. them,; 'Basal joint of the’ antennae smooth. Femora and patell® 
;pr-tlie palps toothed, the tibiae /s'mooth. ■; Tibi as -'-three and,' a half 
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times as long as broad. Tarsi (d) bear two rows of teeth: 
tlie inner proximal row extends to near tbe middle, and con- 
sists of twelve small fiat teetb, placed near to each other with the 
exception of the last ; the outer distal row begins, before the 
middle, but does not reach the extremity, and its few stout teeth 
are placed very far apart. 

Eemora of the legs bear small teeth. 

I==14-J, 11=20 (c. 100), IY=1S. Second joint 

of the antenna 1| mm. in length. Body 5| mm. 

Colour black-, with the exception of the second joint of the 
antenna and the terminal joints of the palps, whic].i are brown. 
On each side of tbe abdomen are six yellow spots of a waxy- 
material, and the cox® are covered with a similar mass. Tlie- 
tiibercle is brown. 

One mutilated male without locality. 

GaQ-BELLA BIKOTATA, &h;?. 

Simon, (9) 1887, p. 115. 

Gr. HISTEIONICA, Thor. 

Thorell, (10) 1«89, p. 052. 

G-. CEXI.OKEKSIS, Karscli. 

Karscli, (13) 1892, p. 308. 

Gr. OEBTIHA, Sm, 

Simon, (9) 1887, p. llo 5 Thorell, (10) 18S9, p. 6 do* 

G. TKIANGHEABIS, n» sp. 

$ , d . Cephalotborax square or triangular. Body higher 
towards the single spine and sloping gradually behind, its upper 
surface densely granular. Spine, cox®, genital plate, and some 
parts of the cephalotborax less granular ; the free ventral seg- 
ments, lamina, and procursus frontales quite smooth. Depressions 
of cephalothorax little marked. Lamina frontalis well developed,. 

with slender and pointed procursus. 

Ocular tubercle convex and almost as high as long ; when 
viewed from the side, its front face higher and more sloping.. 
The, tubercle is, on .each side- of ■the- groove, surmounted , by 
■larger and '' smaller '..teeth,;; winch ^ ^ .row.'of- 

grMules.imder ■ the eyes.; ;.Seen;from :the- .front,' it, is :aimo,st as. 
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high as broad, and narrower towards its base. Diameter ot tlie 
eyes as large as the distance between them, and much larger 
thaji the distance between their lower edge and the basc3 o£ the 
tubercle. Basal joint of the antenn® smooth. ‘"Fingers” in 
some speeiineiis irregularly toothed ; the labnim (epistoma) in 
■some dub-lihe. The proeursus max. iuterniis two-branelied and 
toothed. 

Femora of the palps strongly spinous below. Teeth arranged 
in two rows— -an inner of flat and stout, an outer of more or less 
pointed spines, but not in a regular row. Patelhn spinous, 
and with a small inner apophysis. Tibim granular and twice 
.and a half as long as broad. Tarsi of the females hairy and 
smooth; and in one specimen with indistinct tarsal teeth, placed 
in two rows. Tarsi of the males, with regard to their dentation, 
similar to G-* fliwimactilata. The low^er side has two rows of 
teeth — a proximal row beginning near the base and extending 
.almost to the middle near the inner side ; it consists of c. 20 
small flat teeth, which are placed near to each other with the 
exception of the last. The distal row along the outer margin 
begins near the middle and extends to the extremity ; it con- 
sists of c. 10 small pointed teeth, placed far apart. 

Legs long, stiff, and with small teeth. 

E. I=SF(35), 11=13 (62), III =.8' (33), IV = 10| (45) mm. 
Body 4| mm. Second joint of the antenna 1 mm. long. 

Colour red-brown, with larger or smaller irregular yellow 
spots ; and sometimes there runs through the abdomen a darker 
longitudinal band. Cephalothorax bears a yellow triangular 
spot, turned forwards and encompassing the tubercle* This 
triangle has tw^o darker spot^s on each side and «a pointed narrow’* 
one in trout. Ventral segments and coxa?< lighter. Spine 
■blaekisli-brown. .Antenna- .and- the palps 'yellow. Legs yel- 
:lowdsli-brown. ■ 

, ■, Var. OTSGA. 

y,. Body.bla.ck, with the, usual ■^yellow tri.angle and a long yellow 
:spot';'on' each side of the’ spine. '.Tubercle black," but ■ yellow 
'betweenffhe eyes. '..Last segments' of the . cephalothorax brown 
with yellow spots. Coxm brown. Ventral segments, with 
antennse, palps, and legs, yellowish-brown. 

The missionary .Mr. Ldventhal has captured many specimens 
(only two of the yariety) at Vellore, near Madras. 
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(tagrella impeeator, n. sp. 

5^ . Cepbalothorax somewhat semilunar. Sciifcmn bears two 
spines, placed on the first and on tbe second segment; the foremost 
shorter and directed forwards and upwards ; the liiiidmost more 
perpendicular. The body is higher towards the spine, and 
behind it slopes gradiialiy. Tt is very dilated in the gravid 
females, and the articulations are well developed. The body and, 
especially, the top of the scutum are finely granular above. 
Cephalotliorax less densely granular ; the cox® and the spine with 
fewer and larger granules. Ventral segments and articulations 
smooth. Cepbalothorax presents the usual depressions. Frontal 
eminence well marked; lamma frontalis distinct and the proeursus 
rather long, separated at their outer ends, and spinous. 

Tubercle low and, seen from the side, as high as long. The 
front area is higher than the back and not perpendicular. 
Seen from the front, it is broader than high and narrowed at its 
base. Five small teeth on each side of the groove. Diameter 
of the eyes larger than the distance between their lower edge 
and the base of the tubercle, but less than their distance apart. 
Basal joint of the antennce almost smooth above. Proeursus 
max, intern us two-branched and yellow, the lower edge with a 
few granules. 

Femora of the palps shorter than the tarsi and longer than the 
patellce -H tibiae. Femora toothed below. Tibise twice and a 
half as long as broad. Both tibise and pateil® are granular, 
ehiefiy on their inner areas. 

Femora of the legs, as usual, granular. Tibi® 2 have false 
articulations,,. 

F. I;:=B 035), 11=^17 (c. 80), (35),,IV-12 (45). , Se- 

cond jobt of the antenna mm, long. Body 8| mm* 

Colour a little different in the three specimens — one com- 
pletely yellow, and soft as if in the condition for ecdysis ; the 
two others light brown, but more or less spotted wuth yellow. 
Spines somewhat darker. Coxae brown. 

Three specimens ($) from tbe Andamans, 

■ , Var, MTOATA, , ; 

' .Granules'darger. . Tubercle'' surmounted by large ,'teet!i"and 

■provided' with a TOW of granules under the eyes. ' Basal joint of 
;the'''' antennse ' granulo r. , y '■ ,' 

hOne.'female from ' the' 'Andamans. ^ 
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Yar. 'tiis'ispiNOSA. 

P . Scutum lias only one long spine ; in one specimen there is 
a little spine in front of the long one. Tubercle sniooth. Legs 
long, 

Y. 1=12 (60), 11=26, 111=11, IY=16. 

Colour brown with black spots, or with the last segments of 
the eepbalothorax darker. Antennae yellow. Palpi yellowish- 
brown. Legs brown. 

(S . Ttiberele bears a few teeth above ; tarsi bear an inner row 
of about 20 teeth, placed rather far apart. Cephalothorax black 
or blackish-brown ; the scutum brown with a black spine. 

Three free dorsal segments black in the front, yellow-brown 
behind. Underside blackish. 

The Danish ‘ G-alathea ’ Expedition has taken three specimens 
from the Little” and three from the ‘‘ Large ” Meobar. 

Though the unispinosa is somewhat different from the 
main type, I prefer at present to place them in the same species. 
The characters which distinguish them seem to be iiuctuating, 
as, for instance, the length of the legs, the armature of the 
scutum, and the tubercle. When .we have acquired richer 
material from the different islands of the two groups, it will be 
possible to estimate better the value of these differences. 

GaGEELLA PLEBEIA (IT/ier.). 

Thorell, (10) 1889, p. 659- {Melanopa pleheia.) 

Lateral parts of the wentral segments partly graiiular. Tarsi 
of the males smooth. The two specimens, which are mounted 
as Thorell’s original specimens in the Museum at Copenhagen, 
are very different with regard to the femora of the legs. The 
femora in one resemble those of an ordinary Gaprella^ but in 
the other they are very odd. 

The femora of especially the fourth pair of legs are very 
thick and gradually thicken from the base to the extremity, 
the outer and under sides are strongly curved inwards ; and it 
is probably such femora which suggested to Thorell the genus 
Melanopa, : 

'/ Gageelea.teistis (Kor.)’.' ■’ 

Thorell (10) 1889, p. 662. {Melanopa trutis,) 

' , ,, .Palps' of file,. m,ales witlv the usual' tarsal row of .teeth. ■ ' 
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G'AG'RKLLA IIa'NSENII, ii. sp. 

cf . Cophalotliorax triangular. Body much raised towards the 
single 8i)ine, tlie point of which is curved backwards. Free 
ventral segments transversely grooved, whereby the back margin 
becomes more marked. Lateral parts well developed, and their 
hindmost (non-granular) parts merge into the corresponding 
part of tlie central one. 

Body beset witli large, dense granules. The foremost part of 
the lateral pieces of the ventral segments bears smaller grannies, 
and the genital plate bears very few and large. Cephaiotborax 
presents a welhmarked depressed triangle. Lamina frontalis 
indistinct ; procnrsiis stout, partly united, and toothed. 

Tubercle low, seen from the side it is somewhat longer than 
high. The top is deeply grooved, but smooth. A row of 
grannies under the eye. The diameter of the eyes is as large as 
the distance between them, and larger than the distance between 
their lower edge and the base of the tubercle. 

Basal joint of the antennm smooth above. Proc. max, iiiternus 
twO“branched and low, tlie upper branch pointed and slender, the 
lower stout and obtuse. The lower edge granular. Femora and 
patellm of the palps toothed. TibiJB almost smooth, and twice 
and a half as long as broad. The tarsi bear a long rowAof teeth, 
which are stout, obtuse, and pressed downwards. Femora of 
the legs spinous ; false articulations of the second pair of the 
tibiic very distinct. 

F. I«4 (22), 11== 7 (8o), III = 4 (22), lY = 6| mm. Body 
5 mm. Second joint of the antenna 1 mm. long. 

Body black. Antennje, the two terminal joints of the palps, 
and the Bioiith-organs yellowish-brown. Legs black,' with the 
exception of a, brown ring near the base -of the femora. . 

One male from Todaspoor. 

, ClAxruKivrA TA'uiAisrs, n. sp. 

■ Oephalothorax, almost semilunar.. Body a ■ little /raised , 
towards the single short spine, finely and densely, granular,' with 
the ,exception,of , the top /of the 'spine, the free, ventral segments, 
and' the.artici'ilationB. , Procursus- frontales united, smooth,, and' ' 
toothed. ■ 

. , Tubercle low, convex, andAonger Than. .high; see'n -from • the ' . 
front it is Broader than high. -The-top on each; side of, the low ; 
g,roove: is,, provided with small teeth /j- others .are' .placed under', ■ 
,„ ?,OOLOOX.,,.TOn.i^^^ ' ;' 36 ' ' ■ , 
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the eyes. JJiameter of tlie eyes as large as the distance between 
them. 

Basal joint of the antennsD granular above. Prociirsus max. 
interoiis two -bran died, Bemora of the palps toothed below and, 
partly above. Patella short and toothed. Tibise twice as long 
as broad, and with Binall teeth below. Femora ol the legs 
spinous ; tibiae of the second pair with very distinct false 
articulations. Second pair of legs very slender. 

F. 1 = 4-0 (e. 22), II = 6|-8 (35)* III 4-5 (22), IV == 6-7 
(28) mm. Body 6 mm. Second joint of the aiiteima 1 mm. long. 

Colour black, space between the eyes lighter. Antennae and 
the palps yellowish-brown, spotted with black. Femora and the 
tarsi of the legs light brown, tibim and patellai black. 

Two females from Berbhoom District. 

The described female is very similar to G-, airata. Its common 
aspect and colour are a little different; the femora are more 
Blender. 

Yar, BE'^fTATA. 

$. Upperside and coxfB beset with large dense granules. 
Spine, almost granular to its point. Tubercle on each side of the 
deep groove crested with a row of ralher long teeth. 

Colour bkckish-browm, with the cephalotborax and especially 
the space between the eyes lighter. Ventral segments and the 
coxa light brown. Antenna and the terminal joints of the palps 
yellow. , Legs more or less brown, with darker patelhe and 
tibiae. ■ ■ 

One female from Berbhoom. 

d,. Body, beset with dense and large' granules.. Tubercle, 
surmounted by a row of strong granules, (a)ntiniiod' under the 
eyes. Tibim'of the palps three and ,a half times as loi'ig as 
broad. Tarsi with the usual row of -strong conical teeth. 

)Body' 5 mm., , 

'' ■ , Colour, brown, with black spots ; ■ most (li.sii,n.ct are the -trans- 
'wrse -spots , of the 'scutum, which mark the segme,iits. ' 'Spine 
,' black. , .■The', single specimen. has . a .longitudinal -,darker. 'band 
ihrou,gh, the scutum. . ,Spa-ce between the. eyes, yellowish-. " Vent,ra-i 
..-s.egments".Hghte,r.- ' '^Autenn® and-the palps, yellows . ,'Legs' brown. 

- Two specimens ,from,.'BerbhGom. 

I have great doubt as to the limitation. of , 'this, species,, since, 
the females arc in most characters similar to Gh atrata, StoL 
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On tlie oilier 'band, it seems iiiumtural for me to refer it to 
another species than that represented by the male ; and as this 
is very well diaraeterized, I have found it most correct to grant 
tlie species the afore-named limitation. 

Gage ELLA btspinosa, XarscL 

Karsch, (13) 1892, p, 309. 

G. A[.(3:VACAXTHA (Herhst), 

Herbst, (1) 1798, p. 19. 

I think it impossible to identify this species from the 
description. 

ScoTOMENiA, TIm\^ 1889. 

SCOTOMEKIA GET, RATA, Thpr. 

Tlioreli, (10) 1889, p. 665. 

'With regard to the other genera described from India, I refer 
to the following papers : — • 

Thordl, 10. 

Simon, 8. 

0. L. Koch, 2. 

On full consideration it seems natural for me to refer the 
genera S^leits^ Thor., ST/stenocenfrus, Bim.^ md 0?tcohunuSy Thor., 

■ to the same genus. 

Besides the species herein described, I have had some young 
specimens which it has been impossible to define- Two large 
specimens from Punkabari w'ere very well marked. They had 
relations both with Qa^rella md Ziohunum (the marginal pro- 
jections, for instance, were wanting) ; but it was impossible to 
decide whether they were full-grown or not. As their genus 
was thus dubious, I have not described them. 


SlTPPLEMEKT, A: 

; GAaBEnnA:BEPiA, ■ a'/', 

: 'V v'; 

' $ *ASpinewith only few granules -at thevbase, A triangledia 
front, including the frontal ;eminence, is ' smooth, but' ■ beset with 
a row of three large granules^aiong' the frontal margin. ^Iront 
and' back'Of the high' tubercle, perpendicular. , The , top, iS' coiiTex,. 
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provided with a row of rather strong teeth. The transverse row 
of hairy granules on the ventral segments wanting. 

J . Eour frontal granules, not placed in a single row. A 
small tubercle on the first abdominal segment before the spine. 
Tarsi of the palps with the usual row of teeth. 

In all other respects this species is similar to G. sepia^ Lom.j 
and as it was taken by Loman at the same locality, it must be 
regarded as the same species, 

Gaoeella splendens, n. sp. 

d . Cephalothorax almost semicircular. Body raised towards 
the single spine, sloping gradually behind. It is granular, with 
dense and low granules above, the coxa bearing a few larger 
granules. Yentral segments smooth. Frontal eminence well 
marked. Lamina frontalis distinct, broad, and merging on each 
side into the small but stout procursus frontales. 

Tubercle, seen from the side, rather low, convex, and as high 
in front as behind. Seen from the side, broad and scarcely 
narrower towards its base. It is granular on both sides of the 
groove. Diameter of the eyes larger than the distance between 
their lower edge and the base of the tubercle, and smaller than 
the distance between them. 

Basal joint of antennm smooth. Procursus max. internus two- 
branched and pale ; branches short, and lower edge beset with a 
row of granules. Femora of the palps with a few granules below, 
arranged in an outer and an inner row, and above towards their 
extremities. Patellae short, thinner at their bases, and beset with 
a few granules. Tibiae longer than the patellae, twice m long 
as broad, cylindrical, and very thick”— as thick as the femora 
(compare the male of G, <enescens)* They are somewhat 
thinner towards their extremities and base, and a little convex 
below ; underneath they are hairy with long stiff hairs, and 
above only with short. The tibia are only a little longer than 
the patella. Tarsi hairy and much thinner than the tibia, with 
a row of comparatively few teeth, of which the 13 proximal are 
placed near to each other from the base to the middle, and the 
4 distal are widely separated. -- 

Femora of the legs toothed. Tibise II have false articulations. 

ii-= iii== io4,(4i>,tt= ib'ceo). 

Second joint of the anteima 1| mm. long Body 5 mm; 

Colour black-above, with'.a beautiful; metallic gloss-. "Between-, 
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the kilbercle and the front a longitudinal yellow hand, broader 
behind, and including a black pointed spot, starting from the 
front, the point being turned backwards. ISFear the margin of 
the eephalotliorax are other yellow spots. Along the margins 
of the scutum there are three such spots on each side. Cox^e 
3 ml lo wish-brown, with darker spots. Pree ventral segments 
yellowish, with darker spots. Legs brown, with the trochanters, 
patelhn, and tibim black. Antennae and palps ^^ellow. STellow 
spots larger in another specimen, and the hinder margins of the 
free dorsal segments are yellow. 

Air, Schonau has taken two males at A'Toosung (China?). 

This species is similar to G, canescems^ Thor., but the colour is 
very different and the legs are stronger. 
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Postscript.— I ll a, paper published iu 1901, E. Simon has 
described one new genus and in all seven new species of Gaqrel- 
Unm from tlie Malay Peninsula, viz.: G-agrella Ucornigera, 
G. semigranosa, G. patalungensis, G. ilium, G. lueriata, G. "atro- 
ruira, and Verpulus spumatus. They seem all to be well defined 
from those established by myself. Simon’s paper (21) was unfor- 
tunately overlooked wheni w'as engaged on the present treatise, 
and Ids species have not been taken into account in the synoptic 
keys. The last-named paper of Loman (22) w.as published after 
I had sent in the manuscript; his species have been inserted 
in the list (pp. 466-68) on the geographical distribution 
together with those of Simon (21), when I looked over the 
proof. 


21st February, 1908. 


C. With. 




INDEX 


[Synonyms and native names are printed in italics, h. star is added to names- 
wDicli appear to be here used for the first time,] 


Abraxas grossulariata, JJm., 370. 
Acanthooystis, Carter, 340. 

aciileata, Bertwi^ if Lesser, 341. 
chiEfcophora., Leidy, 340. 
erinaceus, Femrd, 341. 
flava, Gm#, 341. 
paitida, GreefF, 340. 
pahidosa , West, 340 ; mentioned, 
342. 

Bertyana, Archer, 341. 
spinifera, 6rm^ 341, 

Carter, 340. 
niridis, GreefF, 340, 

Acanthodrilus, Perr.„ 109, 124. 

sydneyensis, Fletcher, 124, 129, 
131, 136, 136, 139. 
Acantholoplnis, mentioned, 470. 

Acartia Olausii, (rkshrecht, 300. 
Accessory glands of Australian Earth- 
worms (Sweet), 134. 

Acermdina iiiJimrem, Scrliultze, 198. 
AebiEus Orancbii, :d92. 

Actiueda, AToc?//, 374. . 

Aciinophrys, AJ/w’m/^.,'334,, ■ ' ’ 

;; Ehrenb,,D34.y : 

' _;n'/c 2 {a, Lekiy, 335. 

■ ' Sol, Ekrenh., 334. ’ ^ ■ 

subalpina * ,.Ifes/,335; mentioned, 
342.;, ■: V 
wMis, Ebrenb., 340. 
Actmosphffiifivmi,, 336. 

, : Bicbbornii, Stem, 336. ■■■ ■ 

Adeloslna polygonia, Scdilumherger, 

' nieiitioned, 19.. '■ ■ 

Agaima, Eschsch.,27A, 

AUorchestes, 299. 

aquilinrx, Costa, 299 ; mentioned, 307; 
plumieornis, HeMcr, 299 ; nieii- 
tioned, 307. 
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Alveolina Boscii, Lefrafiee, 400, 414, 

Alysidium Lafontii, And., mentioned, 
52. 

Amblyplana, Craff, mentioned. 41. 

Ammoehares, G-rube, 254, 255, 256, 
259. 

assimilis, Sars, 259, 260. 
filiformis, JD. Gkiaje, 259, 260. 
fusiformis, jO. 6Akr;'6v259. 
ottonis, Bruhe, 259. 

Ammoebaridin, On the Structure and 
Habits of the Polychinta of the 
Family, by A. T. Watson, 230- 
260. 

Aminoconia sageuella, Eaechel, men- 
tioned, 5. 

Ammoeoniclse, 5. 

Amiuodiscus, 29. 

ineertiis, cfOr5., 29, fig. 32. 

Ammothea eebinata, 306. 

Amoeba, Ehrenh.F303, 309, 31 1. 
hilwdmsa, Auerbach, 312. 

Bujardin, 310. 

Freseiiius, 333. 
natam, Berty, 309. 
prlriceps, Carter, 309. 
jpnViceps, Ehrenb., 309. 
proteiis, Leidy, 309. 
quadriUnmta,CB.rter, 300. ' ■ 

Ehrenb., 310.'' ,, 

; ramosa, , Buj'ardin, , 310. ■ 

■ sahulmm, Iieidy,;'3'10. , " . 

'veiTucosfi. Ehrenb., 309. , 

■ ■ ■■• willosu, IFh//AA,:309, 310./ 

Amceboea, 309. 

Ampelisea'diadema, 'OWa, 300. ‘ , 

' '.tehiiicornis, Liljeb., '300. ■, ■ ■ ■ 

Ampeliseidffi , : 300. , ' ' 

Amphilochus brunneue,' 'EeUa' Valle, ■ 

■ BOO, '301. ■■ , 
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Ampliilocliiis l\Iai-ionis, Stebbing, men- 
tion ed^ 301. 

melanops, Wal/cer, 300, 301. 
iieapolitanus, Delia VaUe^ 300, 
301. 

Ampliipoda of the British Isles, by 
C. Chilton, 140-161. 

Amphistegina, d’Orb., 404; mentioned, 

2, 163, 164, 165. 

Lessonii, d’Orb.. 204, 209, 382, 387, 
394, 407, 414. 

Aiiiphistoniina, 30S, 319, 332. 

Amphilkoe aquUma, Costa, 299. 
Amphithoidm, Stehlmg, 306. 
Amphitreraa, Archer, 319, 332. 

Wrightianiirn, Archer, 332. 
Amphizonella vestita, Archer, 313. 
Anarthropora ■nionodon, forma minus- 
Cilia, Smitt, SO. 

Anchialus agilis, Sars, 293. 

Anomalina, cliOrb., 195. 

ammonoides, Reuss, 195, 209, 
406. 

coronata, Parker Jones, 382, 406. 
grosserugosa ( G-iimbel), 406. 

— — {Eotalina) ammonoides, Keuss, 195. 
Anomiira, 292. ■ 

Anthimclm, 295. 

Aora gracilis, Bpence Pate, 305. 

Aoridm, Bt ebbing, 305. 

Apherusa bispinosa, Spence BatCj 303. 
Aphis, Linn. (Currant), 370. 
Aphi’othoraca, 334. 

Aporrhais, Da Cosla, 437. 

pes-p)elecani, Lvm,, mentioned, 
436, 442. 

Apteryx, Shaw, 347. 

Arcelia, Ehrefih., 314, 316, 317, 330. 
acukata, Elirenb., 315. 
artocrea, 315, 342.' ■ 

constricta, Ehrenh., 317. 
discoides, A’fewA, 314. 
'hemisqjhcsrica, "Perty, 314, 

Ehmib., 330. 

, ' mitrata, Acfd//,' 315, 

' ..Yulgaris, 314, 315. 

“■ — , Yar.' gibboaa, Penard, 314. ' . . 
wA/«.ns, Leicly, 314. ; 

'Areellma, Du Pless, 312.' , ' 

' vuigariB, Carter, 314. 

'■ Arenieola,, 232. 

vArgillcecia, 419. ■, 

■ , acuminata, MilUer, 419- ■ 
airmis'*',' O^r^jwm., 419,,433 'i 

ebiirnea,':i?mh^^?/,'420., ) 

Argulidm, 213. ■ 'i 

Arthrocentrus atratus, Thor. (IJppejr , 
Burma), 408. 

Articiilina eonico-articulalta, DatscL 
399. 

funalis, Bradg, 309. 


Articiilina funalis, var.inornata, Bra/h/, 
381, 399. 

lineata, Brady, 399. 

Artotrogus, Boeck, 213. 

Ascaris, Linn., 245. 

Asellota, Erichs., 296. 

Assulina, Ehrenh., 329. 

seininulum, Ehrenh,, 329. 
Asterocheres- Boeck, 213. 

Astrorhizidm, 4, 182. 

Athenas nitescens, Leach, 292. 

Atylidie, 304, 

Atyliis Codec, Heller, 304. 

Australian Earthwoiuns, On the 
Structure of the Spermidncal Olands 
and Associated parts in, by Aliss (4. 
Sweet, 109-139. 

Autonoe jongipes, Liljch., 805. 

Bairdia, ABCoy, 420 ; mentioned, 397. 
amygdaloid es, Brady, 420. 
atteniiata, Brady, 423. 

Crosskeiana, Brady, 421. 
faba, Eeuss, 418. 
foYeolata, Brody, 422, 423. 
hirsuta, Brady, 422. 
Milne-Edwarclsii, Brady, 422. 
simplex, Brady, 422. 
tenera, Brady, 422. 

Yeiitricosa, Brady, 423. 

Woodward iana, Brady, 421. 
Bairdiidm, 420. 

Bdelloidina, Carter, 7 ; mentioned, 

6 , 8 . 

aggregate,, Ccirier, 7 ; mentioned, 

■ 8, 9, fig. 26, 388, 393, 400. 

Beania mageilanica, Bmk, mentioned, 
49. 

Benthos specie.? of Eoraminifera, 414. 
Bicellaria Alderi, Busk, nienlioncd, 58, 
Bifariim linibata, Brady, 401, 409, 
417. 

Biloculina, 169. 
olongata, dlOrh., 169. 
irregularis, 381, 413. 
oblonga, d'Ork, 169, 206, 398, 

Lamarck, 170, 200, 391, 
398. 

■ — — Yar. clenti'cndn,t':a, Brady, 398, ■, 
■^subspban4oa,rr Or/)., 169, 206. 

■. Bioin.pa;Yagans, AaVO/, 311, ' 
Bipaliid£iQ,4!. 

Bipalium kewense, Umdey, mentioned, 

■ ' 34. ; 

■.Black-Currant;' Hall-mite, ' Eriophyes 
(Phytopfm) rihiB,WeMm.^ Life-history 
of, by Cecil Warbiirton and Alice L. 

■■ ; Embleton, 366-378., 

■Black-Currant) ■plant- - ■di'sease','''(War-^, 
■■ .'■■burton'& Embleton),1366-*378. ' ■ 
BoliYjna,'. i Orb., 186 ^m'entio,ned, 163. '■ 



Bolivinn, areiiosa, (Jhapm.^ 401. 
di latata, Bema^ 401. 
lirabaia. Brad//, 187, 20S, 382. 
]}C)i*re,(}l.a, Brad//, 4;()i. 
puTietata, ii:0/k, 186, 207, 401. 
robusl'.a, Brady, 
textularioidos, Bears, 401. 
tiortuosa, Brady, 187, 208, 382. 
Bolodon, O/mn, iaont;ioiied, 282. 
Bornolchiis, 222. 

Bonda, Weseh/knoskl, 154, 158. 
Brat'lijurau Lair., 202. 

Braid of jilaoroseelzdos and other In- 
aoctivora, Notes on tho, by G-. Elliot 
Slid til, 443-448. 

Brancliiomma vesiculosa, 253. 

Breltia australis, B//s/r, mentioned, 51, 
cornigera, i/zos7i:, mentioned, 51. 
frigid.'!. , Waters, 51 ; mentioned, 
08,101. 

minima , Wdiers, 52 ; mentioned, 
08,101. ■ 

Broom, Robert, On the Early Oondition 
of tlie Shoulder-girdle in the Poly- 
protodont Marsupials, Basyurus and 
Berameles, 449-454. 

Bryozoa from Pran',^ Josef Land, 
collected by tlie Jackson- Harmsworth 
Expedition, 1896-97, by Arthur W. 
Waters, 43-105. 

Ihujco' Jlysoid,' fr. (rm;y, 35^^^ ■ 
Bugula avieularia, Linn,, mentioned, 

fruticosa, IV-c/rm?, mentioned, 52. 
Harmswoi^Iiii * , jrrt^m, 54 ; meu- 
tioned, 98. 

liexsicoiitlm, Ortmami, mentioned, 

; .53.: ■ 

Murrayana,Jb/i«sfr,52; mentioned, 

■ 51, 98. ■ ■ ■ 

— , var. {nitkosa, Packard, 53, 
.98. ' 

quadridentata, SniUt, mentioned, 

Buiimina couvoluta, WUL, 401, 

elcgana, (VOrh, var. exilia, Brady, 

' . 401 . , 

, ,, elegan'tissiumiv7’0r5.,401. ' . ■ 

.subteros, 401. ^ 

variabiBs, d’ Or/z., mentioned, 28. 
.Bnliminkiai, 186. 

Bunotliem, '283. p' 

'B}4liocy there,' tes, 432. ' 

. ' , ■' arenacea,. Brady, 432. ■: : 

armata * , Ohapm., 432, 433. 
pumilio, Brady, 432. 
velifera, Brady, 432. 

Caberea Ellisii, Bmitt, mentioned, 58. 
Oalamodon, Cope, 284. 

Calanus gracilis, Dana, 306. 


Calcarina, diO/i)., 2, 15, 163, 164, 165, 

196 . 

Calcar, d'Orh., var. hispida, Brady 
ftnote, 15, 197. 

Defraneii, d'Orh., 197, 209, 407. 
hispida, Brady, ftnote 15, 196, 209, 
382, 387, 394, 407, 414. 

, var. piilchella , Chapm., 15, 

%. 26 ; mentioned, 382, 413. 
Spengleri, Limi., 382, 385, 413. 
Callianassa, Leach, 213. 

Calliopiida3, 303. 

CaBiopius subterraneas, Chilton, 1.57. 
Oampecopea eorallina ?, Bisso, 296. 
Cancellaria, Lam., mentioned, 439. 
Candeina nitida, eVOrh., 404, 415. 

Oanis, Linn., mentioned, 26G. 

Caprella acanthifera, Leach, 306. 
C'aprellidm, 306. 

Caprimulgus enropauis, 353. 
Oapromyidae, 285. 

Capromyina?, 2S5.'. 

Capulidic, 437. ^ 

Capulus, Montf., inentioned, 436. 
Oaroiniis micnas, Be/m., mentioned, 292. 
Oariama, Brlss,, ftnote 348. 

Carinate, 343. 

Carpenteria, 2, 12j 195. 

balaniformis, GrayAZ ; mentioned, 
388, 390, 392, 393, 394, 406. 

.. . , var. proieiformis, Crotis, 195. 

monticularis, Carter, 14 ; men- 
tioned, 13, 15, SSS, 389, 392, 
393,406. 

proteiformis, Goes, 195, 209, 210, 
406. 

rbaphidodenclron, Mohim, 388, 389, 
393, 395, 406, 413, 416. 
serialis ^ , Gfmpm., 395 ; men- 
tioned, '391, 393, 413. 
utricularis, 12; mentioned, 

■ '■ :ia 15, 195, .^8,389, 406,416.,, 
Carterina, 184. 

spiculoteata, Carter, 184, 207, ' 
■:4oa 

Cassidulina, f70r5,, 408. 

■■ ,crassa,'(^^'Or5.,'402. r 
''tevigata, 402., ■' 

— (Orthoplecta) .clavata,Bf^//, ;402,.„ 
Gaudenia nitida Candeina nitida, 

Oa;via,'E7em, ,262-278. 

, Cobaya, G^??!:e^.,'262"r290.' 
-..^'^.preniolar,of, 283,'' ■■ 

. '.^----r^.'npper^nioIaivolV 
,',Oaviidie:,':',Lootli-0enesis' in,' by,,ll.' W. " 
Maretfc'Biras, 261-290.', 
,;dec'ldomyid;fiy,,375.' 

' Oellarma'''wa5wiTa',n,,'B,'eiied©n,,;M 

■ '■'ternata*Tar. graoilis,' WerriUs'5B» ■ 
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€elIepora, GmeL, 2, 77, 93. 

armata, Hass.^ mentioned, 95. 
avicularis, Hass.^ mentioned, 95. 
hilamhuda, Hincks, 92. 
cervie&mis, Busk, 94. 
conica, JJusl:, mentioned, 95. 
coronopus, S, Woods, mentioned, 

94. 95. 

cyiiiidriformis, mentioned, 

95. 

Eatoniensis, mentioned, 96. 
incrassata, mentioned, 46, 

79, 94. 

incrassata, SmiU, 93-96, 100, fig. 
104, 105. 

pertusa, mentioned, 91. 

pUcatci, Smitt, 92. 
pumieosa, Ihisk, 95, 100, fig, 105, 
ramulosa, Linn,, mentioned, 95, 

96. 

ramulosa, Manzoni, 80. 

Smitt, 91. 

tridens, Kirchenpaner, 80. 
Tentrieosa, Lorem, 96, 100, fig. 
104. 

verruculata, Bmitt, mentioned, 
49. 

Celleporaria incrassata, Smitt, 93. 

surcularis, 'PsL(ih\rd, 94. 

Celleporella, Gixn/, 70. 

Cellularia Peacbii, Busk, 58. 
scabra, Smitt, 54. 
tcrnatd. Tar. gracUis, Smitt, 55. 
Centetes, III . , mentioned , 445. 
Centropyxis, Stem, 315, 316. 
aeuleata, Stein, 315, 342. 

— var. eeornis, Leidy, 317. 
Imigaia, Penard, 317. 

Ceratobunns, 476; mentioned, 

.474,483.,' 

annnlatiis T/mr., (Upper Burma), 
476; mentioned, 468, 473. 
bimacidatns, .7%ar., 476 ; men- 
tioned, 468. 

breTipes’^, C. With, 47S; men- 
.tioned, 468, 472', 474.' 

' calciittensis'^ , 0, With, 477.; men- 
tioned, 468. 

liigiibris, lliO')\ (Upper Burnm), 

, ,. 468, 476. 

^puldier'4.., C, With, 476;'men- 
, . .tioned, 468. 

qiiadrieornis, Thor, (Sumatra), 

,, .467,;''. 

Ceratopbjllum, Ea?f,,.332.'' 

Cer iopor a gtobichs, Weim, 19S. 

Cetacea, dental lamina in, 277. 
Chaiarothoraca,, 339. ' ■ ■ ■ 

Chapman, '. On some . New ■ ' .and 
Interesting F oraminifera 1 rom the 
': Funafuti, dtolJ; Ellice Islands, . 1,-27. 


Chapman, F., On some Foraminifera of 
Tithonian Age from the Stramberg 
Limestone of Nesselsdorf, 28-32. 

Foraminifera. from the Lagoon 

at Funafuti, 161-210. 

On the Foraminifera collected 

round the Funafuti Atoll from 
shallow and moderately deep water, 
379-417. 

— - On some Ostracoda from Funa- 
futi, 417-433. 

Ohara hispida, Linn., 314, 339. 

Oheilostomella ovoiclea. Hems, 402. 

Ohenopus (Aporrhais) pes-pelecani, 
Linn., mentioued, ftnote 437. 

Chilton, 0., The Subterranean Amphi- 
poda of the British Isles, 140-161. 

Ohirogidm, 284. 
incisors of, 284. 

Chlamydophora, HarL, 336-447. 

Clirysocbloris, Cuv., mentioned, 447, 
448. 

Ohrysomelina}, 212. 

Obytra, Aloore, 434-442. 

— — Kirkii, Sm., 434, 436, 437, 441, 
442. 


Cirolankla3, 296. 

Clatlirulina, CmkoxosJsl, 34L 
elegans, 341. 

Olaiisidiidm, 213, 219. 

Olausklium, Ao.sm., 213,215,218 219 
221, 223. 

tCstudo, Kossrn., 213. 

ClaTulina;‘«?^ Ori., 186. 

angnlaris, d’Orh,, 382, 387, 401, 
eoiunmnis, d’Ord, 401. 
cylindriea, Hantken, 401, 
Parisiensis, dt Orh., 186, 207. 
Cliona, Gmnt, 389. 

Olymene, Sai\, 282. 

Coceineila bipnnctata, lAnn., 370. 
Goehliopodimn, Mertvrig ti* Lesser, 
312. - 


bilimbostiin, 312. 
lon^ispinum , W est, 342; men- 
tioned, 313. 

miiintum'’^, Wes/, 342, mentioned. 
312. 

2)eth(cidiim, TIcrtwig & Lesser. 
312, ' ' 

PIei4 wig & Lesser, 3 
vestitiim, Archer, 313, 814. 
Ocelogenys, Z/., 285. 

Copepoda, 300. 

Gopilia, 221. 

Corallina, Linn., 397. 

Corallum of Xurbinaria, by S. Pace, 
'358-365.., / 

Comuspira, Sohdize, 178. 

. '■involvens, Hems,, 178,' ■■207,' .3'8L: 
■ .^^,.400. ' V 'F■^. ' 
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Corvus fniffilegiis, Lhm., 357. 
Corycii‘i(L'\',, 22i, 222. 

Coryeasus obtiisiis, 

Corynoporellji, Jlluch, ineiitionecl, 
52. 

Oosinobmius, Slni., ineutioiietl, 470. 
Cotyloplam'd.T, 41. 

Crarigoii sculi^tufn, BMl, 202. 

Craiigonyx, Spence Ilite, 142, i4(>. 154. 
eompactiLS, ChiltoH, 157- 
ill u cron at u s, Forbes, 1 57 . 
3 ul;)terraneus, Spence Bate, 142; 
144, 155, 157. 

Crania, IMj., 389, 39.1 , 392. 

Oressia, dubia, Spence Bate, 301. 
Creasida^ Ste.hhlng, 301. 

Cribrilina acant hoceros, MacGl., (54. 
annulala, Fahr., ()4, 99. 

Balzaci, Aw'L, (•)4. 

(4ithrldata, Waters, 04. 
ligularis, Johust., 64. 
furcaia, Hiiicks, 64. 

Gat.tya',, Bush, ()4. 
hippoempu, Hindis, 64. 

Uihiosa, Busk, 64. 
latlmargmita, Busk, (>4. 
nionoceros, Busk, 49, 64. 
Quliclo-^punoiata, Sniitt, 64. 
phiioinela., Bush, 64. 

, vai\ adnata, 64. 

puTietata, HassaU, 48, 62, 64, 86, 
99. 

radiata, And., 64. 
reniforinis, Orinumn, 64, 

Busk, 64., ■ 

setosa, Wfders, 64. 
speeiosa, Hineka,,64. 
tubulifera, Hi neks, 64 
Cristellaria, 31. 

artieiilata. Bcuss, 403. 

Bronni, /iVb///'r, 31, fig. 32. 
calva, U'isu itncskiAll, ftg, 32u 
orepidula {/4 # 4/.), 403. 
culfcmtfi., Mont., 32, 4 Oil 
gibba, (b Orb., 31, 403. 
niirabiHs , GJmpm., 410; meii- 
■ tioned, 403, 417. 
obtusata, 4()3. 
orbicularis, r//()r5,, 403. 
reniforruis, 403. 

rotulata, Lum.,4BZ ; inentioned, 28, 

' 32 ■ 

BelVloenbacIii, IXws, 403. 
tenuis (i/or?’4 403. 

/^.'.TaidabiUs, X5ms, 403, 
varians, Borhemami, inentioned, 28. 
Cryptodifilngia,'iV«G;rd', 326, , ' 
Gryptodrilus, 

cooraniensis, 114, 127, 

128, 129. 


Ci*y])todriliis illawarrce, Fletcher, 113, 
127, 128, 129, 130, 131, 133, 136, 

139. 

Cryptnra, III, 347. 

' Cuma pulebella, Bars, 204. 

scorpioides, Mont., 294. 

Oumacea, 294. 

Oiimella pygmsea, Bars, 294. 

Cyanops asiatica, Lath., 352, 
Oyclaspoides eornigera, Sars, 294. 
Oyclicopora, Ilincks, mentioned, 71. 
Oycloclypeinte, 21. 

CycloclYpeus, Carpenter, 21 ; mentioned, 
(5, 414. 

Carpenteri, Braclg, 22 ; inentioned, 
7, 21, 24, 25, fig. 27, 388, 390, 
391, 394. 

form A, 407, 412. 

^ form B, 407, 412. 

GiiGmbeUanus, 'Bvn3'^, 22; men- 
tioned, 21-25. 

Cyclopiclin, 222. 

Oyinbalopora, Hagenow, 189; mentioned, 
164. 

Poevi, eVOrb., 189, 208, 382, 387, 
405. 

, var. squamosa, d’ Orb., 382^ 

385.405. 

, depressed var., Brady, 385. 

tabellajfbrmis, Brcidg, 189, 208, 

382.405. 

(Tretorapbalus) bulloides, d'Orb., 
189, 208, 382, 405, 411, 4-15. 

( ) inversa’^% Ohapm., 411 ; 

mentioned, 405, 417. 

Oypboderia, Schhimherrier, 330. 
ampulla, Leidg. 330, 

Scblu 

— \ AX', major, Penard, 330. 
Cyprididte, 418. 

Cypridinidae,, 432. 

OytberC) A//f/47\ 424. 

acnpuuctata, iXmt?//, 424. 
caudata, Bradg, 426. 
deltoicles, 2)Vrt(X/, 426, 
fortificata, Bradg, 425. 
lactea, Bra'dy,"42(l' ' 
obtusalata, Bradg, 424. 

■ pe'ctimculata , ' Chapm 425, 426, 

. 433.' 

phylloides , Chcfp/n., 433. 
pra?a, Baird. 426. 
stoionirera, XV«X/, 425. 
WyviUe-Thomsoni, Bradg, 425. 
CgtkeTeb pravaiBiuvM 41^ 

Cytherella, Jams, 433. ; 

. ' ; . oingiilata, Ar. 6VXrrM/y,,433. ' 

: Ym^9,iB,, (x.’ S. Bmd.g,'4M.. ■ ' 

■■.Oytherdlidie, 433. " 

'■ Cjtbendfe, 424./,': ' „ 

■ dytberidea margaritea,, Bmf?;y,429/_^^ ■ 
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Cytlieropteron, Sars, 431. 
assimile, Brady, 431. 
ektiim, »9«rSj431. 
intermedium, Brady, 4ul. 
iongicaiidatiim, Brady, 431. 
scrip hoicles, Brady, 431. 

Oytlierura,, 430. 
marcida, Brady, 430. 

BaetylospbEerinm, Ilcrhoig Lesser, 
310. 

racliosurn, Blotdmami, 310, 311, 
342. 

vitreimi, Hertyxig cf Lesser, 310. 
Dasyprocta, HL, 285. 

Basyurida', 445. 

Dasyiirus, Geojfr., mentiouecl, 277, 445, 
viverriiiiis, Sliaiv, 449, 451, 454. 
Dasyiiriis and Perameles, Sboiikler- 
Girdle in, by Ilobert Broom, 449-454. 
Besinotlioraca, 341, 

Detain in e Nebeski, 304. 

spinosa, Mori,, 304. 

Thea, Boeck, 304. 

Biamysis babireiisis, Bars, 294. 

Biastylis rugosa, Bars, 294. 

Biastyioides biplicata, Bars, 294. 
Biazenxia4(M^kW', 70.®“ 

Bidelpliys, Limk, dental lamina in, 277 ; 

mentioned, 446. . 

Bidymogaster, Fletcher, 109. 

Bifllugia, Leckrc, 317. 

aeropodia, Hertwig Lesser, 320. 
acuminata, 'Ehreoib., 30S. 

— — , Yar. amphora, Penard, 319. 

var. elegans, Pmiard, 319, 
,'■342. ■■,-,■■ 

■ ■ ; a/mp'uUa;, Ehrenk, 330. ■ 

Ehrenb., 327. 
msuiata, Mivenh., 

'■ .avellaua, Penard, 317. , , 

ha€iilari{(rimi,'Vevty,'J^^^ 
baciilifera, Pmard,. rar, injiata^ 
'■ Penard, 317, 
canmta, 'Archer,, 322. 
ciLata, Ehrenb., 327. 
co/fem, Ehrenb., 321. 

'■■ constalcta, 317. ' 
corona, IBdAkA, 

■ cremilata, Leidy, 320. 

,■: miehela/s, ,Ehre,iib., 329. ; 

■ : ' ' 'initoc}ihns,Lei&^ 

/it/to,'" Penard, 317. 
globulosa, Bttjcvrd/m , 320, 342. 

■ ' ' gldlmlaris, Wallidi, .320. , 

M.tV'Oohn,' 321.''' 
lagemformis, 3 

. ■/n??ceafeifr?.','Ee'narcl,4317^ 
',lbbostotna, i^3Ay,,320. 


Billlugia Penard, 317. 
raarswjylforrim, Wal 1 i( ‘h , 317. 
■peltigcracea, Gmler, 321. 

'platysioma, Peiiard, 317. 
pyriformis, Peril/, 3L7, 318, 342, 

, var. vas, JjCidy, 318. 

saxkola, Penard, 317. 
smninulmn, Ehrenb., 329. 
ypliagni, Leidy, 323. 
spiralis, Ehrenb., 321. 
singosa, Ehrenb., 327. 
symrictrica, Wallich, 321,323. 
iirceolata, Carter, 318, 319. 
vas, Leidy, 318. 

{Catharia) elegems, Leidy, 325. 

Bigaster, P«t., 109, 121. 

amiifera, Fletcher, 121, 128, 129, 

130. 131. 138. 

brunneus, Bpenoer, 122, 127. 128, 
129, 132, 139. 

excavata, Fletcher, 123, 128," 129, 
131, 133, 135, 136. 
gayndahensis, Bpenccf, 122, 127, 
128, 129. 

minor, Bpemer, 122, 127, 128, 129. 
queen slancliea, Fletcher, 124, 128, 

129 . 133 . 138 . 

■ ■ sylvatica, Fletcher, 123, 128, 129.' 
Bigby, Lettieo, On the Striieture and 
Affinities of the Tanganyika Gastro- 
poda Ohytra and LiranotTochus, 
434-442. ‘ 

Biplopbrys, Barker, 332. 

Arclierii Barker, 332. 

Biplotreina, Spencer, lOi), 114. 

(Tacilis, Spe^icer, 114, 12S, 129, 130, 
i34, 136, 13S, 139. 

Biporoelimta, Beddard, 109, 1 1 5. 

Baked. Fletcher, 116, 127, 128. 

129.131.138. 

Copelandi, Spciieer, 11 5, 4.27,. 128', 

; 129,130, 131. 

Biscopora cocchica forum Peaehu, 8mitt, 
'89.' ■■ 

' — — forma khiata, finnit, 90. 
dongala, Smiti, 97. 
emiieronata, SnvUt, mentioned, 89. 
Smitt, 90. 

van Beneden, 72. 

.wwCT'ff., Smitt, 72. 

Skenei, mentioned, 80, 
Biseurbina,P<7.r7i’fircf%/e«cs 11, 164, 190. 
acuminata* Ohapni., 385; men- 
tioned, 382, 413, ;416. ,■ ■ ^ 
alloinorpbinoides 405, 

araiicana, dWrh„ 190, '"208,. 382, 
405.',". . ■'a ■"■■■■ 

Bertbeloti (rZ’Or/;.). 405. 
biconeava, JVrrZvT A 
eoncinna, Brady, 191, 208, 382, 
'■ ■:.:::;':"A05. 
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Biscorbina g'lobiilaris, cVOrh., 190, 208, 
5S2, 387, 405. 

operoiilaris, d'Orh., 405. | 

orbicularis, TerqmM, 191,208, 3S2, 
405. 

parisiensi.s, (TOHk^ 405. 
patelliformis, B/mh/, 405. 
pileoliis, d'Orh., 12, 191, 208, 
pulvinata, Brad//, 405. 
rarescens, Brad//, 192, 208, 405. 
rosacea, ri’OrA.,'3S2, 405. 
rugosa, d^Ofh,, 190, 191, 208, 382, 
405. 

Saulcii, d'Orh,, 190, 208. 
taberruicularis, Bradt/, 382, 385, 413. 
tuberoeapitata , Ohapr/uin, 1 1 ; 

mentioned, 12, 192, 208, 405. 
turbo, d'Orh., 405. 

Vilardeboima, d'Orb., 191, 208, 382, 
405. 

Ditrema, Bkeh,, 319. 

Boliclioplana, ilfosc/,, nientionecl, 41. 
Bolichotis, Desni., molar of, 277 ; upper 
molar of, 285. 

platyceplmliea, Ameghino, upper 
molar of, 290. 

Broinjous, VieilL, 343, 344, 846, 347. 

noviB-bollandioi, Vie/IL, 356. 

Ducts (Vasa Deferentia and Spermiclu- 
cal Ducts) of Australian Earthworms, 
127. 

Dynaraeno rubra, Mont., 296. 

Earthworms, On the Structure of the 
Spermidueal Glands and associated 
parts in Australian, by Miss G. Sweet, 
109-139. 

Echinopyxis Clap. & Lachm., 

315.' ■ , 

Echiurus luiicinctus, JDraBchej 211, 215, 
227, ■ ’ ' 

Ehrenbergina serrata, lU/m, 402. 
Embletott, Miss A. L.,Goideliajaponica, 
a new Eritozoic Oopepod from Japan, 
associated with an Infusorian (Tricho- 
,,.dina),:211-229., 

Emblctori, Miss , A- L.. and Warburton, ' 
0., The Life-history of the Black- 
currant Gall-mite, Eriophyes (Bhy- 
Liptais) ribis, 

'Endothyrines, 29.4 

EntalopJiora, Zaw., mentioned, 50. 

Entozoic Oopepod Irom Jarian, 211- 

''SiOGi\rdd% AmegUno, 285, , , 

■Erga.siMdie, 222/;' ' ■ ^ ■ 

Erinaceus, 'Limi., mentioned, 445-448. 
Eriopbyes (PhytopUis) We&tw., 

Life-history of, by 0. Warburtou & 
Alice L, Embleton, 36(>“378. 
Eriophyidm, 307. 


Eriopis, Bmg:r„ 140. 

Eriopsis read Eriopis, Bnu/s., 146. 
Eroinyidm read Eryomyidm, 285. 
Eryomyidse, 283. 

Erythrops elegaiis, Sars, 293, 

Eschara, Lam., 71. 

cervic/miis, Busk, 77 ; mentioned, 
94. 

forma LepraUts, Smitt, 78. 

elegautula, d'Orh., mentioned, 50, 
81, 82. 

ehgantula, Smitt, 81. 
fascialis, dJ Orh., mentioned, 81. 
grandipora, BkdnviUe, mentioned, 
85. 

lobata, Lamar cli, mentioned, 85. 
palmata, Sars, 71. 
pavonina, d’O/'h., meutioned, 82, 
%. 103. 

propinqua, Smitt, meutioned, 79. 
rosacea, Busk, mentioned, 85. 
sa-ccata, Busk, 81, 82, 

Skenei, var. tride/is, Busk, 80. 
so/Zda, Vergeiius, 71. 
vernieosa, Smitt, 79. 

Eseharelia, dray, 71. 

Jacotini, forma kwiellosai Smitt, 88. 
Landsbororii, Br/iitt,. mentioned, 
90. _ 

Legentilii, forma prototvpa, Smitt, 
66,73. 

palmata, 71. 
pori/am, foinna typZrff, Smitt, 75. 
Eschariporap/wcAiZa, Sinitt, 62. 
Escharoides rosacea, Busk, mentioned, 
85,86. 

Sarsii, Smitt, 85 ; mentioned, 48, 
62, 63, 74, 78, 99. 
veiTuculata, 49. 

Estlionyx, 283, 284, 286. 
Eucalaims at-tenuatus, J9a?z«, 300. 
Euchjeta marina, P/'estmdrea, 3015. 
Eiierangonyx,8W/f^L?y, 146, 154. 
Vejdovskyi, Stebbing, 155, 156. 

Eoglypha, 

alveoiata, Z%*«?vZZrt, 327. 
brachiata, L&idy, 328. 
hrunnea, Leidy, 329. 

■' ciliata, LeZdy,, 327. , 

var. strigosa., Ekrcmb., 327. 
compressa. Carter, 327.' ■: , 
mt-rvata, Perty, 330. 
globosa, Carter, 328. 

■■ Perty, 327."'; ' 

margaritacea, 330. 

. mimma, Perty, '327.', ' 

mucponata, Leidy, 328. ' ' „ 

: 'Carter,' 328. V, 

strigosa, Ijbidj, 327^ 

V '■■ ■ tin da, 'Archer, ,'329. ; 

, ' tubereulata, Dujardin,',327« , ■ , 
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Eiiglyplnna, 327. 

Eupagurus arigiilatus, lUsso, 292. 

Eurouijicte reffd EryoiTiyKlj.v?., 285. 

Eiirostopiis uigriperiiiis, llamsai/, 353. 

Eiirydice achata, Slabber, 29(). 
ptilohra, Leach, 293. 

Eiisyilis moriilieorais, Malmgv., 106. 

Elabellifera, 295. 

Eletcberoclrilus, Michaelsen, 109, 115. 
miicus, llo, 128, 129, 131, 
138. 

Fliistra, Linn., 71. 

abjssicola, Sars, mentioned, 59. 
carbasea, Ell. cf SoL, 59, 98. 
membranacea, Eifsehe, nieritioiied, 
I'tnote G7. 

membraTiaceo-ti’uncata, Smitt, 59, 
98. , . 

seeiirifrons, PaU., mentioned, 59. 
separata, If mentioned, ftnote 
59. 

serrulnla, Bm/c, mentioned, 59. 
i^oiida, Stinpison, 71. 
spitzbergensis, Bidenkap, men- 
tioned, 59. 

Foraminifera, On some New and Inter- 
esting, from the Funafuti Atoll, by 
F. Ohapman, 1-27. 

— , On some Foraminifera of Titho- 
nian Age irom the Stramberg Lime- 
stone of Nesselsdorf, by .F. Chapman, 
28-32.,' 

- — ' from the Lagoon at Funafuti, by 
F. Chapinan, 161-210. ^ 

- — collected round the Funafuti Atoll 
from shallow and moclerately-dc-ep 
water, by F. Chapman, 379-417. 

Fra nZ'Josef Land, Bryozoa from, col- 
lected by the Jaelsoii-Hannswortli 
Expedition, 1896-97, by A.W. Waters, 
43-105,' . 

Froiidicularia spatlmlata, Brad//, 403, 
417. 

Funafuti, On some New and Interesting 
Foraminifera froin the Ininafnti 
Atoll, Ellice Islands, by F. Chapman, 

',;i-27.7 

Gagrella, Stol., 474^ 483.'. 

aciiana, (Suivuitra), 467. 
tnnesceiis, 7}m\ (Upper Burma), 
496 : mentioned, 468, 473, 486, 
506, '507.' ' 

Albertisii, Thor. (New Guinea), 

■■ 466 ,' '; ■ , ; '; 

' ; ' , albicox'a,' Lomim ' ( J ava ), 4,67 . ■ , 
albitarsis, (Bumatra), 467. 

amboinensis, (imboina), 467. 
arniillata. Thor,, 492 ; mentioned, 

' „ '468, 48'4.': ' 


Gagrella atrata, Sfol., 494 ; luentionecl, 
467-469, 483, 485, 4S6, 496, 

504. 

atrorubra, Sim, (Lower Buiana 
and Malay Beniusula), 468. 
bicornigera, Sha, (Lower Eurma 
and Malay Eeninsula), 468. 
bidentata, Thoi\, mentioned, 468. 
binotata, Sim,, 499; mentioned, 
467 ; (Lower Burma and Malay 
Peninsula), 487. 
bipeltata, Thor. (Ani), 467. 
biseriata, Sim, (Lower Eurma and 
Malay Peninsula), 468, 
bispinosa, lian^ch, 505 ; mentioned 
(Ceylon), 468, 488. 
celerrima, Lonutn (Java), 467. 
cervina, Sim., 499 ; mentioned 
(Lower Eurma and Malay Pen- 
insula), 467, 487. 

ceyloiiensis, Karseh, 499 ; men- 
tioned, 468, 487, 

cb^topiis, Thor., 492 ; mentioned, 
468, 484. 

coneimia, 77/or, (Sumatra), 467. 
conspersa, Thor, (Java), 467. 
crux , 0. With; 490 ; mentioned, 
468,484. 

dentata , 0.' IVUh, 488 ; men- 
tioned, 467, 469, 472, 484. ' 
doeilis, Lomcm f, mentioned, 468. 
Dolescliallii, 2%or. (New Guinea), 
466. 

elegans, Sim. (Philippines), 460. 
ephippiata, Thor, (Sumat)'a), 467. 
erebea, Ikor., 492; mentioned, 
468, 4 85. 

P>a‘, 27/0/’., 494; mentioned, 467, 
485, 486, 496. 

, var. hiiineralis, C. With, 

485. . 

ferriiginea,, Imnam, (Cliina), 468 ; 
(Japan), 4GS. 

Havimaeulata With, 498; 

■ meiiti(med, 468,472, 473,’ 4St». 
i rngilis ^ H it //,, 493 ; nieiittoned, 
468, 4 So. 

■ — - , var. bispinosa *** , C. With, 494. 
.Hansenii*, €. E'7///, ,503 ; • u'ten- 
■ ■ , tioned, 468,,473, 483, 488.' ■ 
Ilas.seltii, 27/0/% (Siiniatra), 467. 
iiii’ta'^, <J. With, 492; mentioned 
(India), 468, 472, 485. 
histrionica, Thor,, 499 ; mentioned 

' , (Upper Burma), 4(>S.' 487. '■ 
illusa, Sim. (Lower Burma and 
. Malay Peninsula), 4 (J8. 
imperafori^ , (/. BV///, 5()l; nien* 

tioned (Nicobar), 467 , 483 . 487 . 

■ — Tar., dentataf** C,:WMh, 501''; 

■ . 'mentioned,:4'88,""' 
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Gagrelli iniperalor, var. iniispiiiosa * 

C. IVtih, 1)02 ; inentiooed (Anda- 
mans), -Ku, 471, 488. 
inscul|.)i,a, Pocock (Borneo and 
Java), 4(>7. 

laiiclavia,, 'I'kor,, IBG ; njentioiied 
(Upper Burma), 4{)8, ^8(), 498. 
lepicia, Tkor. (Lower Burnia and 
Mala,y I’eninsulji), 4G8, 491. 
Lomanii, 7 //or. (Java), 4()7. 
longipalpis, 'JJior. (Borneo), 407. 

1 uz on i (3a , Ld/uan ( Bliilip pi n es) , 
4(K). 

Maindroni, 8im,, 490 ; mentioned 
(India), 46S, 485, 

minax, Thor., 492 ; mentioned 
(Upper Burma), 4()8, 484. 
mirabiiis*, (J. With, 497; men- 
tioned, 41)8, 484. 

monacantlni, Jlerhst, mentioned, 
4G8, 505.^^ 

monticola, 'Thor, (Sumatra), 467. 
iiiasonsis, Thor, (Nias), 467. 
nobilis^ , (./. With, 489; mentioned, 
468, 474, 484. ' 

nocdieolor, 7 //or., 494 ; nHmtimu>d 
(Upper Burma), 468, 485, 496. 
obsoiira, Sim, (Blnlippines), 466. 
patalungensis, Sm-. (Lower Burma 
and Malay Poninsida), 468. 
plobeia, 7///:/r., 502; mentioned, 

■ 473,488. 4 

piillada, 77/or. (Sumatra), 467. 
ciin;ulriviUata, 4^^^^ men- 

tioned, 468, 486. 
ramicornia, 77/or. ( Java ), 467- 
rivfesctena, 7'hor,, 496 ; mentioned, 
486, 497. ' 

scrohicjulala, 77/0/'. (Borneo). 467. 
fcxmrigranosa, Sim. (Lower Burma 
and M alay Peninsula), 468, 

Bopia, Lomaoi, 505; nujnUoned 
(4'a;va,), 467, 472. 

sigmita, Stoth‘,:,hj; 4,96; mentioned 
'(].ndi;,i),' 468, 486. 
siniplex, Lo';//o,//, (Java), 467. 
Bordidata, 77/0/’., 492; mentioned 
(Upper Burma ), 468, 474 , 484, 
spimdosa, 77/ or., 492; mentioned 
( Upper 'Burnui'),.A68, 472, 485. . 
spk'iidens , U. 1177//, 506; men- 
tioned (Cliina), 468, 470, 472, 
,■473. " ^ , ■ . 

Btoliczt382 , C. , With, 497 men- ' 
tioi led (Lower Burma and A1 alay 
.Beninsuia), 468, ,486. .'’7 
v tenuis,, Ao#/«w(llUo 
: ' ..iestaeea,) 2Aor. (Java); 

triangularis’^, V. BV7//, 499; men- 
■' ' tioned ,,( India)," ' 468, '■472, ' 473,'. : 
r'/k: :487.,".'^:'^:^'. ■,,:■■'"(■,■■■;, 


Gagrella triangularis, var. fusca’*% C. 
With, 500; mentioned, 487. 
tristis, Thor., 502 ; mentionecl, 
488. 

varians’^% C. With, 503; men- 
tioned (India), 468, 483, 496. 

— — , var. dentata * , C. With, 504. 
variegata, DoL (Java), 467. 
vestita, Thor. (Java), 467. 
viridis, Tol. (Java), 467. 
volcanica, Tol. (Java), 467. 
xanthostomii, Thor. (New Guinea), 
466. 

(Melanopa) Aurivillii, Thor. (Java), 
407. 

( )plebeia, Thor. (Upper Burma), 

468. 

( ) tristis, 7y/or.(Upp)er Burma), 

46S, 472. 

Galathea, Rathke, sp., 292. 
Galeopithecus, Pall., mentionecl, 445, 
448. 

Gallus bankiva, var. domesfcica, Triss,, 
356. 

Gammareila brevicaudata, Milne^Mhv., 
305. 

Gamin aridfe, 298, 304. 

Garainarus {Fabr.), Tmia, 146. 
ybjitowa, Moniez, 153. 
marinus, Zrae//, 304. 
pulex, Fahr., 141. 
^>//7/?«'/wosvHanianu, 151, 153, 155. 
143, 147. 

mmnumus, Costa, 305. 
suhternmens, Leach, 141, 142, 147. 
Gastropods Chytra and Linmotruebus, 
On the Structure and Affinities of 
the Tanganyika, by Lettiee Bigbj, 

. 434—442. 

Gaudryina attenuata , Chajm,, 409; 
men tioned, 40], 416. 
baecata, d77//w//w 
rotunda , (7/ «/>///., 409; iiien- 
tionecl, 401, 416. 
rugdsa, (POrk, 401. 

Gemelkria loricata, Linn,, US ; nien- 
lionecl, 50. 

Geoclesmua bilineat us, M(:c.:n ikoff) men- 
tioned, 42. 

Geoplanidai, 41. 

Giardella, 214, 215', 21 7, .219, ■ 221, 223. 
Gifcaua Sarsii, i/c/reJ, 301. 

Globigerina, dt Orinijni/, 164, 187. 
a’quilateralis, Traily, 4(U,\41d. 
builoides, d'Orb., 187, 208, 404, 
■■ 415. .^■ 

■ . . ■ — ^ :var. , triloba, Re<uss,-'l 88, 208, '. 
7 .404, 415.': ;v". 

conglobata, Prac/y, 404, 41^ 
',,,'cretacea,,.i)¥«%, 410. 
pdigitata,. /ira(^/, 404, 415.'' '■. ,. 
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Globigerina diibia, Eggci\ 104, 415. ■ 
Diitertrei, d/Orh,, 404, 4)5. 
pacbyclei’iiia, Eh\, 404. 415. 
rubra, d'Orh., 404, 415. 
sacculifera, Bradg^ o82, 404, 415. 
subcretacea , Chapvu, 414; nieii- 
tionecl, 404, 415, 417. 
Olobigeriua-ooze, 420, 425. 

GlobigeriuaB, 410. 

Globigeriuida^ 187. 

Glycipbagus clomestieus, de Eecr^ men- 
tioned, 63. 

Goidelia japonica — a new Entozoic 
Copepod from Japan, associated 
with an Infusorian (Tricbodina), by 
Miss A. L. Embleton, 21 1-229. 
Goidelia japonica * , EmUeton, 227, 
229. 

Goodricb, E. S., Observations on Syllis 
vivipara, Krokn, 105-108. 

Goplana, Wrseh.io’Wskly 154, 158. 

polonica, 154. 

Gromia, Dujardin, 312, 313, 331. 
fluviafcilis, l)uj(iTdm, 331. 
gt'cmiilata, Scbnlze, 332. 
hgalma^ Scblimiberger, 331. 
sfagnalis , West, 331 ; mentioned, 
342. . ; 

terrieola, Leidg, 331. 

Guerna coalita, Aw’???.., 304. 

Gyinuopbi^s, 311. 

com eta , Oknlcowski, 311, 342. 

■ Gymnura, Vig, cfHonf., ment ioned, 266, 
287, 447,' 448. 

Gypsina, 198; mentioned, 2, 

163, 164. 

globulus, Em'S, 198, 209, 382, 

■■■■■■407. 

inl’urrens, Sehult^e^ fbnote 17, 198, . 
, .209,382,387,407. 

. mekdcsioides, 

melobesoides,. C’iirpenter, 396. 
vesicularis, Parker tj* Junes, 198, 

■ ,■ 209, 210, 387, 407. , ' 

va,r. discus, Goes, 199, 209, 

■ ,■;■/. ,2io.^ ■■ 

, var. moiiticnlus * , Cluvpm,, 

200; mentioned, 209, 210, 407. 
— var. squamiformia * , Ohapm., 
200; mentioned, 165, 209, 210, 

■■ ■■', 407 .^:; ■;■ 

Haddonia, CJiapm., 6 ; mentioned, 8, 

■ ■■■■■■;;,164, 183. ■", 
minor * , (Jkapm., 384 ; mentioned, 

■ , 383, 400, ■■ 

Torresiensis, ; mentioned, 

7, 183, 207, 384, 389,391-393, 
.■:■' 400,:4I6.'/'; 

Haliraeda, mentioned, 1, 6, 165, 182, 

'■ 183U84,:I96, 389, '391, 397.t 


Halimedon rectirostris, IJelkt VaUe, 
303. 

Haplopb ragm i u m , Be m, 28 . 

agglutinaES,^(?’0rA,28 ; mentioned, 

400. 

calcareum, Brady, 409. 
cassis, Parker, 408 ; mentioned, 
400, 416. 

nanum, AVflfZ//, 400. 
neocomianiirn, Chapm., 29, fig. 32. 
tesselatum , Cliapm., 408; men- 
_ tioned, 400, 409, 416. 

Harpinia crennlata, Boeok, 30(>. 
neglecta, Bars, 3110. 

Ilauerina, JOrh., 178; mentioned, 
164. 

compressa, d’Orh,, 3S1, 399. 
oraatissiiiia, Karrer, 178, 207, 381, 
399. 

Hauerininaj, 178 
Hedimys, AmegUno, *285. 

Heleopora, Jjeidy, 323. 
petricola, Leidy, 323. 
pieta, Leidg, t>23. 

Heliophrya, Greeff, 336. 
wiahilis, Gj*eell 336. 
varians, 336. 

Heliozoa and Bhizopods, Freshwater, 

■ byG.S. West, '308-342.' ' 

Helix nenroralis, Lhm,, mentioned, 
33. 

Hemeschara criicnta, Bmitt, 73 . 
smcera, Busk, 72. 

Hemicentetes, 3fivart, mentioned, 447, 
448. 

Heritielliclaj, 256. 

Hersilia, Philippi, 212, 213, 2.14, 224. 

apocliforinis, PhUippi, 212, 225. 
Hersiliidie, 212, 213. 

Hersiliodes, Ckmit, 214, 215, 216, 217- 
. '219,221,223,324. 

Heterophiys, Areher, 337* 

Fvckei, Areher, 338. , 
myriapodu, Areher, 337. 

Bavesii, Garhini, 338, 
racliata * , JWst, 337 ; men i-ioned , 
■ ■' , '■342. 

spinifera, Hertwig^ Lesser, 337, 
varimis, Schulze, 336. 
Heterostegina, A()rh„ 18; mentioned* 
2, '163, 164, 165, 205. ' 
costate,, f/.* 0/A., men 
cim^a, Alobius, 205. 
depressa,f^’0/A.,18 ; mentioned, 20, 
■ 205,. 209,', 382,, '387, 394, 412, 
,' 414* : '■■■ :',■',',■ 

■■ ■— — ,' form. A, '407, ,412. ■ ■ ', 

• „ 'term 'B, '407, '412.^ ; 

'■ — -,'Var.' swvpksc',. d’Orb., 19.^ ' ■' 

' helmtm, 'Kaufmann, 19, ' ■ 
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lIippol}’te gracilis, Heller, 292. 
yarians, Leack^ 292. 
viridis, Otto, 292. 

Hipponyeidic. 497, 

Ilipporiyx coniciis, Sohumacher, men- 
tioned, 495, 

llippotlioa, Lam., mentioned, 50. 
diya,ricafca, Lam., mentioned, 70, 
oxpansa, Lawson, 69 ; mentioned, 99. 
ewpansa, Hincks, 69. 
hvalina, Linnh, 70 ; mentioned, 48, 
99. 

rugosa, Stimps., 59. 

Hornera, Lam., mentioned, 89. 

liclnmoides, Pont., mentioned, 49, 
62, 69. 

ITyale aqnilina, Della Yalle, 299. 
pontica, 298. 

Prevostii, M.HMw., 299. 
Hyalodiscus rubicumlm, Hertwig & 
Lesser, 334. 

Hyalolampe jhmtnita, Greeff, 339. 
Hyalosphenia, Stein, 925, 33(). 
eiineata, 8Ytfm, '325, 342. ■ 
elegmis, Z«'?7i^5/,'325. 
lata, Schube, 325. 

Hydra, lAwn., 228., 

HydrochceriiB, '285. 

Hjperatriniina, Bradu, 182. 

rnraosa, Briulg,'ld>% 207. 
Hyperiidea, 298. " , 

Hypsibumis, Thor., 474: mentioned, 

‘ :48a, 

diadeniatns, 27/of., mentioned, 474. 
vigilans*^, C. JVUh, 475 ; men- 
tioned, 468, 472, 474. ' 

Hysstjra., Norm. 4' Stehhmg, 295. . , . ■ 
prodnota, 4'’ men- 

tioned, 296. 

spioieanda, Wall-er^ , 295; men- 
tioned, 907, . , 

Hystricida*, 286. 

I:lystricorat,)r|)ha, olieek -teeth of, 283. 
Ilysirix lencura.:, Sgkes, premolar of, 
■ "'289,286; u pper' molar of, 290. • " ; 


Idmooea atlaiitica, Forbes, mentioned, 
"50. 5/, , , 

Involiitina, 7br<7?fCT«,:29 

cemim, S(Blmnhco\ger, fig, 32. 

4 , Jones], Terguern if, Pietfe, 29. • 

: , ' Eemesiaha^* , Chapm., 29, 32.', 

Ipiiimedia'ininu'ta,:&rs, 303." . ■■ 
iphimedidm, 303. 

Iphinoe' serrata, ' Norm., 294. . 

331. 339,' 341.. ■■ 

.Isopoda, Latr . , 295. ' ■ 

Jan'opsis Dollfusi, iMw’?;?., 296^ 
'Janiridm, 296. 


Kinetoskias arborescens, Kor. f Ban., 
mentioned, 58. 

cyatiius, TV. Thoms., o\entioned, 

49. 

Krithe, Brrtdy, CTossIceif 4 Robertson, 

427. 

producta, Bradg, 427. 
tumida, Bradgi 427. 


Lagena acnticosta, Reuss, 402. 
lagenoides, TVilL, 402. 
radiato-inarginata, Parker J’ Jones, 
402. 

spiralis, Bradg, 402. 
striata, d' Orb., 4{)2. 

Lagenidm, 30, 187. 

Lagenipora, Hincks, mentioned, 93. 
Lasiua niger, Fah\, 370. 

Lecquereusia, Schlmnberger, 321. 
jurassica, Sohlainberger, 321. 
spiralis, Blochmamn, 321. 
Lecv.tbiimi hjalmmi, Hertwig & Lesser, 
33l 

Leiescliara eoarcta, Sars, 68. 

Crustacea; Levinsen, 64. 
subgracilis, Leimscn, mentionecl, 
45. 

Leinna minor, IJnn., 331, 333. 
Lentlculitcs rotnkiia, Lam., 32. 

Lepralia, Jolmst,, 71, 87, 93. 

borealis * , Waters, 73 ; mentioned, 

66.99. 

cerincornis, Smitt, 78. 

cruenta, N’d-rm., 73 ; mentioned, 74, 

78.99. 

elcf/antuMg Vevimm, SI. 
eliminata, mentioned, 92. 

foUaeea, Ell. 4' Sol., rueotioned, 66, 

■■■■„' 76, 83.,, , 

hippopus, Smitt y 75 ; mentioned, 
99, 102. 

incisa, Busk, mentioned, 75. 
Jeffregsit, Korman, 88. 
margaritifera, Quog cf Baim,, men- 
tioned, 83, 85. 

megastoma, Busk, mentioned, 75. 
Dawson, 65. 

porifera, 75, 99, 101. 
Hincks, 75. 

■ ■■'■ sincera, S'mitt,7% 99. 

Kirchenp., &ih 
spatulifera,Bmitt,S7. 
trisjAnmn, Jolinst., yar. Hincks, 
■ .' 88 . 

. tidmlom., Horm.,..86. " ^ 

' ■ yitrea, : Lorenn, . mentioned,, 75 . ' , 
Leptocheirns guttatus,' G'rwde.'JOo., " 

■ Leptochlamys *, West, 325,' 326. 

atnpnllacea'*', West, 325,,;342,„'^ ' ' 
'•Leptoraysis apiop,8,,' &w,,';294.'', , 
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Leptophoxus falciitus, Sars^ mentioned, 

yoo. 

Xeucotlioe, Leach, 302. 

spinicai'pn, Ahildgaard, 302. 
eiiryoiiyx , J. 0. Ual/cer, ;302, 
307. 

Leiicnthoiclii'. 302. 

Life-history of the Ijiack-ciiiTant Gall- 
mite, Eriopbyes (Piiytoptis) ribis, 
}Ve,stvj., by C. Warbnrton and Miss 
A. L, Einbleton, 36('i-o78. 

Ligia italica, Fa, hr., 298. 

Ligiid^e, 29S. 

Liljeborgia, pallida, Speiu-e Safe, 306. 
Liljeborgichr, StelMng, 306. 
Limaeopsidm, 41 . 

Limiiicvthere, Ihady, 427 ; ineiitioned, 
418. 

fipensis, Ilnicly, 427. 

Li m n otroch n s Tl i orn son i , Bou e., 437 -442. 
Ling'uliiia, cVOrl),, 30. 

carinata, d'Orh,, 403, 417. 

, Tar. semiinida, Hautl'en^ 403. 

nodosaria, Beim, 30, fig. 32. 
ovsdis, Schwager, 31, fig. 32. 
Liobiinnm, /tocA, 470, 471 ; distribution 
of, 409; mentioned, 506. 
rotmidum, Latr., mentioned, 470. 
rupestre, Ilerhst, mentioned, 470. 
Lithoeolla, Sckuht, 338. 

globosa, Sehitkc\ 338. 

Jithopliyliiim, Fhil, 201, 396. 

onivocles, liei/dr., 201. 
Litlnitbamnion, PML, mentioned, 1,2.6, 
26s 184, 201, 3S9, 392, 390, 397. 
Pbilippii, Tar. funafutiensis, Fos/., 
_388,389, 390. , 

Littorina sulcata-, Fill'., mentioned, 439. 
.Liittola (mds, Parker, 408. 

Litiiulicla?, 6, 28, 183. 

Lituolimr, 6, 28, 183. ' 

Lobosa, 7509. 

Loxoconcha.,'&r«, 31)7,, 427. ■ 

■ aiala, Brady, 427. 
australis, Brady, 427. ■ 
honoliiliensis, Brady, 428. 
turn ida. * , Ohapm., 4 28, 433. 
Lysianassithn, 299. 

Macroeypris, 4,20. 

decora, iiWf/y, 420. 

Macroscelides. Smith, m(\ ot’ber In- 
sectiTora, 2sotes on the Brain of, by 
■ G. Elliot Smith, 4.43-448. 
Macroscelides proboscidens, Shmc, 443- ' 
;:448.,;-' ■ 

Macrnra, 292. ' ' 

Madrepoi\i,:Xm?o,:358, 369.; 

Ma'i'a 'integriiiiana, Fidter, mentioned, 
305, ^ 

■■ ''Scissimana;, '',C96tf(', 30.^^^ ' 


Mmra trimcati-pes, Delhi Valle, 305. 
Malacostracan lOiuna of tlie Mediter- 
i-anean, Oontribiitions to the, by 
A. O. Walker, 290-:!00. 
Maplestoiiia-simjilex, Mac G., mentioi lerl , 
51. 

Marginopoj'a, vertebi’ali.s, Blahmlk, var. 

plicata, Daoai, LSI, 384, 

Marginulina costata {Ikdsch), 403. 
glabra, diOrb,, 403. 
soluta, /iVvos's, 403. 

Marsupials Dasyurua and Peramele.s, 
On the Early Condition of the 
Sboulder-Girdle in tlie Poly]>rodont, 
by liobei-t Broom, 449-454." 

Mar.su I )ia Is, pre-milk dentition in, 
277. 

Martliana coluuiiiaris, Thor. (Borneo), 
467. 

cuspidata, Loman (Java), 467. 
t.urrila, Thor., nieniionecl, 408. 
Mediterranean : 0<,)iUribuLions to the 
Malacostraean Fauna- of the Alediter- 
3'anean, by A. 0. Walker, 290“-3(J0. 
Megahema marshallorum, Swmltoe, 351, 
352,357. 

Megaliiropus agilis, Foriu., 305. 
Meganiphopus cormitu.s, 'Nornk, 305. 
Megascolex, Templet., 109, IBb 

Dendyi, Spcfirer, 118^ 127, 128, 

129, 133, 138. 

dorsali.s, Fkhdier, 118, 127, 128, 

129, 131, 133, 135. 130, 138, 

139. 

Fielderi, Spencer, 117, 128, 129 

138. 

IL’enchi, Spencer, 116, 128, 129 

133, 136, 138. 

Iloggii, 118, 127, 

Illidgei, 121, 128, 129. 

intermedius, Siicncee, 120, 127, 
129, m ■ 

■ mirun^ 119, 128, 129. - 

rubra, 87«.v/-6v,;'r, !I.,19, 127, 128, 129. 
taamanica, Spe'naer, 11.7, 12'^, .129, 

133, 136, 139. 

Megascolide.s, 109, LIO. 

attenuatus, Sjmcer, LI 2, 127, 128, 
429, 130,134, 130. 

■ aust,ra.Hs, McCoy, 112, 128, 129 

■■ 430 . ■ , ■ ■ ' ; - 

bobartensis, Spence r;i 11 , 1 27, 1 28 . 

^ 129,130,131. 

insidaris, 111, i27, 128, 

. ^ 129, 130, 131, 138. ' 

intermedius, Spencer, 110, 127, 128 
-.429,430, 134,136,138, Lite 
. , roseus; Spencer, 1F2, 127, 128, 129, 

'A m,m. ■■ -;4 '■ 

tiihermhtm, FietMmr, 413, '428 - 
■ 129, 13te-A^-' ■ 
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Megascolides victoria's, Spencer, 111, 127, 
128, 129, 191, 198. 

Meiaiiopa, Thor., mentioned, 474, 483, 
AnriviUii, Thor. (Java), 4(>7. 
conspersa, 7 (Java), 467. 
plehela, Thor., 502 ; mentioned 
(Upper Burma), 468. 
fristls, Tiior., 502 ; mentioned, 468, 
478. 

Mel it a, palmata, Mont., 305. 
Meipliiclipella:, (x. 0. Bars, 904. 
Melphidippa, Boeok, 304, 307. 
n. sp., A. 0. Walker, 304. 

? sp., 907. ' 

Melpbidippida>, Stehhing, 304. 
Membranipora, Blainv'., 72. 
arctica, cVOrh., 60, 98. 
ardtea, Lorenis, 60. 
armifera, Hincks, mentioned, 62. 
catenularia, Jam., mentioned, 60. 
cornigera, Busk, mentioned, 62. 
crassimarginata, Hlncks, mentioned, 
49 

, var. incriistans, Ihisk, men- 
tioned, 49. 

eraticula,, Alder, mentioned, 62. 
cymbieformis, Hincks, mentioned, 

* 61. 

Flemingii, Busk, mentioned, 62. 
fliiatroidcs, Hineks, mentioned, 61. 
galatea, var. miiltifkla, Bmk, men- 
tioned, 49. 

Ilians, Mincks, mentioned, 91. 
incrustans, Waters, mentioned, 49. 
linen ta, Linn., mentioned, 49, 60, 

98.. 

Uneata, f. Sophice, Smitt, 60. 
maciUmta, JuUlen., (U, 99. 
mcmbranacea, Linn., mentioned, 

62.. ., , ■ . ■ 

monosiacbys, Busk, 59, 98. 
perfragilis, J/rtf?fr///,mentioi>ed, 49. 
> 8 ophia‘, ibrm niaiifra, mentioned, 

, 61 . . , 

Busk, 60. 

sjiii'iit'era, Johnst., 61, 98. ' ■ 

spikbergensis, BUlenkap, men- 
tioned, 60, 61 . 

trifoliiim , S. Wood, mentioned,, 62, 
unicornis, mentioned, 61^ 

Meiubraniporidse,' 49. 

' Menipea, mentionedy 50, 5'6. ■■■■ 
Busk, 55. ■ 

; duplex, ]jevinsenV57. 

Leyinsen 

■». ,'Jef!Veysii, .mentioned, ,57.'' ■ 

Korinani, NoTd,g., mentioned, 084 
■ ' ' Smittii, Kirchenpauer, 57. ) T / ■ , ■ 

, 8 W#Ay iN’.orni,., 57..:; 

. '' — — , ibrant duplex, Bmitt, .57.- ■■ 


Meniscoessus, Cope, mentioned, 282. 
Metaplioxns, Bonnier, 299. 

Fultoni, T, 89o/zf, 299. 
pectinatus, A. 0. IValker, 299, 307. 
pectinatm, Ohevreux, 300. 
typieus, Bonnier, 299. 
Microdentopus algieola, Bella Valle, 
305. 

Microplana, Vejdovsky, mentioned, 41. 

humicola, Vejdovski/, 

Microporella, Hincks, mentioned, 87. 
iinpressa, Aitd., mentioned, 71, 
spatnlifera, Smitt, 100, %. 101. 
Miliolidie, 3, 168. 

Miliolina, WiUiamson, mentioned, 2, 
163, 164, 172. 

agglutinans, d'Orh., 176, 207, 381, 
383, 399. 

alveoliniformis, Brady, 177, 207, 
399. 

amygdaloides, Bmdy, 399. 
bicornis, Walker Jacob, 176, 178, 

207.381.399. 

Bosciana, (VOrh., 177, 207, 210, 
381, 383, 399. 

Boueana, d'Orb., 177, 207, 381, 
413. 

cireularis, Borncniami, 173, 206, 
381,398. 

, var. siiblineata, Brady, 381, 

398. 

cultrata, Brady, 399, 

Ouvieriana, dWjrb., 381, 399. 
Ferussacii/r^’(9r/>., 175, 176, 207, 

381.383.386.399. 

Fimafutiensis , Chapm., 178, 207, 

210, 381, 399. 

labiosa, 173, 206, 381, 383, 

399. 

Linneana, d'Orb., 176, 207, 381, 
399. 

Limmana, dlOth., 
macileiita, Brady, 399. 
oblonga, Mo^itaciu, 177, ITS, 207, 
381, 386, 399.^ 

' ' Parkeri, Brady, 475,' 207, 381, 

■ 386,399. , ■ ■ 

pulcbelia, d'Orb., 399. 
retieidata, d'Orb., 174, 206, 381, 
-386,399.,'" 

, ■ scrobiculata, Brady, 178, 207, '399. 
seminultim, Linn., 176, 381, 386, 

,■■■.399. ■ ■' 

subrotunda, Mattagu, 173, 206,' 
■381,399. ; ' ' ' . 

i Bmdy, 1'74,. : 

. tricariiiata, ' ■ 174 , ''206, 381, 

m. 

■ , 'var.' Bertbeliniana, ■ 

■, 174, B06,: 381, 386,413.: ' 

-^,''reticid'atecl;var.', MiUeU, 'MiT. 
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Miliolina tric;u-.itiata, striate var., MU- 

kit, 174. 

^ var. Terqiu’iniaua, Eracly, 

174, 20(>, 1181, 38(1, 399. 
trigoiriila, Lmn., 381, 386, 413. 
imdosa, Jiarrer, 175, 206, 381, 
399. 

valviilaris, Ikuss, 172, 206, 383. 

l^Trilorulina) reticulata, cVOrb., 

174. 

Milioliniiia, 169. 

MilioUles ringens, Lamarck, 170. 
Mil]ej.>ora €orupre.W{, Sowerby, 77. 
mmiiicca, Pallas, 16, 20(3. 
ruhra, Lamarck, 16. 

Mitopus, Thor., nieittionetl, 470. 
Mitraria, Jkf., 240, 254, 255, 256, 
259. 

Mollia gvmiif evil, karrois, mentioned, 71. 

byaliiia, forma hgalina, Smitt, 70. 
Monalysidium * , Ohapm,, 3, 179. 
c)dindraeeiis, Lain., 381, 384, 413. 
litims, Gmelm, 400. 
polita , Chapm., 4. 

Sollasi ’'S 3, 400. 

Monocuiodes griseus, Deih Valle, 303. 
Monoporella spirndifera, Hincks, 74. 
Montipora, Quog tf' GawL, ftiiote 362. 
Morphology of the Palate in Neo- 
gnatlue, by IV. P. Py craft, 343-357. 
M-ongeotia, Eliizopods feeding on cell- 
contents of, 333, 342. 

Muoronelia, IBneks, mentioned, 81). 
eoccinea, Ahikh mentioned, 87, 88. 
cocGtnea, Bidenkap, 87. 

Kordgaafd, 74. 
lahiata, Levinsen, 90. 
smeeru, Hordgaarcl, 72. 
spitmlifem, Ilincks, 74. 
ventrkma, Hincks, 89. 

Tentricosa, 'var. conneotens, iiW%, 

. tnentioned, 90- 
Munnidie, 297- 
Muscida*, 213. 

M'yodocopa,,432. ' 

Myriophyiliim, Bliizopod.s scarce among, 

' ,338,339. 

Myriozoum, Donati, 65. 

4' cmrctaj,, Bidenkap, 68,' 

coarctnm, Sars, 65, 67, 68 ; men- 
. 4 '' :tioned,;99. ','4 
; , , crmtacmm, Smitt, 64.' , 

■ , '\plmwm, Hincks, '65. , ' 

pulcknm, Ortmann, 69. 
subgracile, flOrh,, 69 ; mentioned, 
" 46, :65„:67, '68, 99. ' , 
triineatum, 65, 67. 
Mvrmeeobius, WaterlL, mentioned, 277, 
446.'' 

Mysidopsis, Pflf.s,.293,' ■ 

angusta, mentioned, 293,.. 


Mysidopsis didelphis, Norui., men- 
tioned, 293. 
gibbosa, Sarx, 293. 
serraticaiidM ''4 Waters, 293, 3(,>7. 

Nannastacus lorigirostris, Sars, 294. 
Nassopsis, Badtti, mentioned, 437- 
nassa, Sneiih, 442. 

Nautilus Beccarli, Linn., 196. 
crisp us, Linn., 203. 
depressidus, Walker & Jacobs, 202, 
maceJ-liis, var. a, FicJitel & Moll, 
203. 

pcHusits, Forskiil, 179. 
repay d'US, Pkebtel & Moll, 196. 
sirkdopiinctatus, Picbtel tk M'oll, 
203. 

U'jidrilimtulus, Montagu, 202. 

(IJtuus) arietkms, Eatscli, 179. 

Navicula divergens, Ilatfs, 318. 
major, Kmk,, 318. 
viridis, Kuct.:., 318. 

Nebela, Lddg, 321. 

ambigiia, Cash, 321. 
barbata, Leidg, 323. 
bigibbosa, Penard, 323. 
carinata, Leidg, 322. 
collaris, Leidg, m, 322. 

var. lageniformis, Penard, 

321. 

dentistoina, Penard, 322. 
flabellulum, Ijeklg, 322, 
galeata, Penard, 323. 
bippoerepis, Leidg, 323. 
mUitaris, Penard, 321. 
Nematodemiis, Gratffl mentioned, 41. 
Neognatha% Some points in ilie Morplio- 
logy of the Palate in, by W. 14 Py- 
craft, 343-357, 

Neonipliargus, Stchhing, 143, 145. 

Nereis diveraicolor, (/. F. M/'d/vr, 107, 
Nerine, Johnsi,, 248. 

Nessclsdorf, On some ,Foiminiriiftn\‘i. (>f 
Tithonian Age from tlie Stramberg 
. ljime.4one ot^ by F.Xlbapn'uui,, 28-32, 
LdGcapltmidiumm, 

ISi^hxTgm, Schiddte, 141, 144, 146. 

, aquikr, Scliiodte, 141, 142, 147. 
croaticus, Jnrmao, 157. 

■ fontanus^,. Spence }kdep'l42, "144, 

' 153. ' ' 

'Forelii, 149. 

' Ivocbianns, Spenee Bate, 142, 144, 
150, 161. ^ 

Aloniezi, ' rtos’wtosPg 143.' 
puteam.is,lio(ih, 142, '.143, 144, 147#' 
; ;'l52,156.p 
■ ,' jowtom, Hosius, 152. 

Tar. 149. 

■ 'var. 'Vcjdov.skyi, 

niows/d, 140. ' 
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Nipbargus styp^ius, Sekiodtn, 141. 
WestAvoocl, 147. 

subtiu-rarKnis, Leack^ 144, 147, 17)2, 
15:'>, 1(11.^ , 

1 1 1 !•( ( u s i H , I f r.ycm urfm/cf , 1 41). 

A'irei, (■hcvrcKx, 145. 

Nitzsehia, UtiK^ali, 551. 

Nodosaria, Lam., mc'ufcioned, 5. 
coinata,, Lafsch, 402. 
ootnrmuiis, d'Orfa, 402. 
coTisohriiiu, d'Orh., 402. 
filiform in, d'Orh., 402, 
i 11 terco 1 1 iilari s, Brad//, 405. 
limba,l;:a, d'Orh., 402. 
obliqua, Limi., 405. 

],)anpei'al;a, d'Orh,, 402. 

[fiebeia, Eeurr, 402. 

}:)roxiuia., Sikmtri, 402. 
punctata, d'Orh., mentioned, 5. 
Roemeri, N'euf/ehoren, 402, 
scalaris, Batwh, 402. 

var. sepamiis, Brad//, 402.- 

suboriiiiJilioulata, Mugehoren, A^'d, 
vertebralis, Bahcdi, 405. 
!Nc)dosa,riiri®, 50. 

Honionina, d'Orh., 202; mentioned, 103, 
104, 

depress Ilia, Walker 4* Jacob, 202, 

209,407. 

Bcapha, F. 3£, 407.' ^ 
imibiliojitiila, Monia(/i(>, 202, 209, 
:407. 

Nol.boprocl;a perdicarius, ICittl., 555. 
Notoryctes, Stirlinc/, mentioned, 440. 
Nototropis //uliaim, Oosta, 504. 

s/yinnMeauda, Costa, 504. 
Hubetnilaria, 

Bradyi, MiUeU, 169, 206, 210, 581, 

, 585,415. , 

llradleyi reml Bradyi, MiUett, Z%'^. 
divarieata, Brady, 206, 210, 

. 581, 5SG,'598. " 

Brady, 169., ’ 

Iacu:nensis^5 169, 200, 210, 

' 581, 58'6,4i5. 

lucifuga, Defnmce^ MS, 206, 581, 
580,, 598.' ■ 

'tibia, J mm Barker, 598.: - 
Kubeciilariinje, i()8. 

Ninninul'inidte, 18, 202., 

B'uvniinilitinat, :18,'204. 

Nyotibius, ,J''''57^^/^.,, '555. ' 

Ny<5t,opbilus,: L&^h, mentioned, 447,. . ■■ ■ 

;40besielk^,viJi«^m, 465,:405.^ 

■,lyQnsielIaj,*,:iM^w., 4()5“465.^. 

,' ' 'Obesiella' , lyonsielk, ■, , a- new ,' Species of 
' ' ' Ctopepod ' Grustacean,' by W., 0. Eide- 
wood, 465-465. 

Oceanodroma leucorrboa, 

::Octodontida3, 285. 


Oculinida3, 590. 

OEdiceridai, 503. 

(Edicenis griseus, Delia Valle, 505. 
Oitliina, Aid. cf Hauc., 222. 

spinifrons, Boeek, 500. 

Oncm inediterranea, Claus, 30(1 
Oncobiinus, Thor., mentioned, 505. 
galeatus, "Thor. (Upper Burma), 
46S. 

Oniseoida, 298. 

0;perculina incertus, d’Orb., 29. 

involmns, .Eeuss, 178. 
Ophtlialmidiiirn cornu , (Jhapra., 599, 

. 408, 410. 

incoiistans, Brady, 408. 
tumidulum, Brady, 599. 

Opiliones palpotares, mentioned, 468. 
Orbiculina, Lam., 412. 

Orbitoides, Schaff., mentioned, 18. 
Orbitolites, Lamarck, mentioned, 2, 163, 
164,180. 

eoinplanata, Jjcm.„ 181, 207, 581, 

586.592.594.400.414. 

— var. Ixiomiata, Carpenter, 

" 584 .' , 

— — , var. plieata, Dcma, 209, 382, 
384,413. 

duplex, Carpenter, 182, 581, 400 

■ ■ '. 414, ■' ■ ; 

laeiniatus, Brady, 584. 
inarginalis, Ijam., ISO, 207, 210 

581.586.594.400.412.414. 
tenuissima, Carpenter, 24. 

OrhituVma 'mfskulark, Parker k Jones, 

■ 198. ■ 

Orbuliiia nniversa, d'Orh,, 404, 415. 
Orcliestiidin, 298. 

Orchomene Batei, Bars, 299. 

huinilis, 299. 

Ortli oplecta clavata, Brad//, 402. 
Oryzoryctes, Grand., ^ mentioned, 447, 
'. 448.-, 

Osthiraosia, JuUkh, mentioned, 50, 93. 

eveza, Jidiien, mentioned, 96. 
OstracQcia ^ irom Funafuti, by P. Cbap- 
rnan, 417-453. 

Ofcbelosoma, mentioned, 41, 

Otocyon, 282.', „ 

Owenia, Delia Cldqye, 250, 239, 251 » 
,■■■ 255,2(50. . , 

filiformis, Della GMajc, 250, 259^ 

■ ',^60; ■' 


y Pace, 8 ., On the Anatomy of tbe Proso- 
V . .braneii 'Greniis'.'Pontiotbaiima, ■ E. 'A, 
• ■ '■ ■ 455-462.'' , ' 

' On'.tb'e Gorall'unr of Turbina'ria, 

558— 56o., 

■ ■ PachygrapBUS , marmorat,U'S, Eak\, ;292. , ■' 
'■' yPaisemon Squilla, Eahr.BMTr 'y 
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Palate in tbe Neogriatb®, Some points 
in tbe Morphology of, by W. P. Py- 
craft, 343-357. 

Paieocavia, 285, 

Palinicellaria e/, var. /;*«V/^’».s',Hincks, ' 

80 . 

Pamphagus, Bailey, 330. 

ciirvus, Leidy, 331. 335, 342. 
hyalin us, Leidy, 330. 

Panthalis, Kwh., 248. 

Pantopocln, 306. 

Paracrangonyx, Sfehhwg, 146, 154. 
Paranthura nigro-punctata, Lucas, 296. 
ParatyliLs guttatus, Costa, 304, 307. 
"vedlomensis, Spence Bate, men- 
tioned, 304. 

Pafcellina corriigafca, JVilL, 382, 384, 405. 
Pelagic Forarainifera, 415. 

Peloinyxa, Creeff', 309. 

palustris, Greeff, 309, 310. 

Tillosa, Leidy, 310. 

Peitidiidfe, 213. 

PeneroplidiinB, 3, 178. 

Peneroplis, Montfort, 3, 164, 179. 
arietiniLS, Batsak, 179, 207, 381, 

^ 386, 400. 

Hfcuus. Gmelin, 381. 
pertusiis, Forskdl, 179, 207, 381, 
386,400. 

pertusm, Forsk., type c, Brady, 179. 
perUmiSf Forsk., type d, Bi*aGly,180. 
Sollasi, Chapm., 381. 

(Monalysidium) cylindraceius, X«- 
wmi, 180, 381, 384, 413. 

( ) liUms, Gmelin, iOO. 

(— — ) polita * , Chapm., 4, fig. 26. 
(— - — ) (?)politus, 67/r/p;32.,180, 207, 
21U. 

( ) Sollasi, Chapm, 3, 180, 

207,400:^ 

Perameles, Geoffi\, mentioned, 444--446. 

obesnla, ObwjK, 451, 454. 

Peraniieles and Basyurtis, Shoulder- 
girtlle in, by Robert Broom, 449-454. 
Perioculodc^s longimanus, Spence Bate, 

mm: 

Pemsogasler, 109. 

;Peti‘ogaIe, Gray , , 449, 452. 

Pbalangiidii', Kew and Old, from the 
Indian Region, by 0. With, 466- 
: 509.. 

Pbanomys, Ameylmo, ,'2So. / ' ' 
Phaseologale, Wagn,, mentioned, 277. 
Plmrusa bispiiiosa, 303., 

Philonotis, .font ana, . 322, 

PMloritis fontana, read Philonotis fon- 
' imn,, Bnd,, ,322.' ' 

Photid,a2,,3G5,^ 

' Photis, longicaiidata, Spence Batey 306, ' 
[y- [Bemmrdd:]^^ 

Pboxocephalid£e,'299.'; 


Phoxocephalus chelatus, Bella Valle ^ 

299. 

pectinatus, A. 0, IValLer, 299. 
simplex. Caiman, 299. 
simplex, Norm., 299, 300. 

Phoxus simplex, S2)enae Bade 4' Westw,, 

300,307. 

Phrosina senn-lumilata, Rmo, 298. 
Phtisica marina, Slabber, 306. 
Phylactelia, EimJes, mentioned, 90, 91. 
collaris, var., Norm., mentioned, 91. 
grandk. Hi neks, 90. 
labiata, Smitt, 90, 100. 

Phytoptidfc, 367. 

Phytoptis read Phytoptus rihis, Westvv., 
366. 

Placoeephalus kewensis, Moseley, men- 
tioned, 34. 

Placocysta, Leidy, 328. 

spinosa, Leidy, 328. 

Placopsilina, d'Orb., 164, 183. 

cenomana, cV Orb,, 183, 207, 400. 
PlagiaulacidjB, 284 ; incisors of, 284 ; 
molar of, 282. 

Plakopus ndier, Schulze, 334. 

Planarian Worm, a new European 
Species of Terrestrial (Bhynchodemus 
Howesi), by R. F. Scliarfi', 33-42. 
Planispiriiia communis, Seynenza, 399. 

exigua, Brady, 381, 399. 
Planorbulina, d’ Orb., 163, 192. 
acei'Ydiis, Brad//, 382, 302, 413. 

— , rar. fi nibriata , Chapm,, 1 93, 

208.210.405. 

larvata, Parker cf' Jones, 165, 193, 

382.405. 

, var. crispaba , Chapm,, 193, 

2(^,210,405. 

Mediterranensis, dlOrh., 192, 208, 

385.405. 

reUmdtda, Ozjzek, 194. 
retinaciilata, Parker 6‘' Jones, 382, 

■ '385,413. 

mdgans, var. kirvata, Pa,rker & 
Jones, 193. 

Planuhrifi Bronni, Riimer, 31. 
Piatybunns minus; Loman (Sumatra,), 
467 1 mentioned, 4 (>9, 

Platycopa, 433. 

Platydemus, inentioned; 41. 
Plecanium rngosmn, Reuss, 185, 
Pleonexos gammaroideB, Spence 'Bade, 
■■ "300.. 

' ■ Pleurocope . clasy ura, ■ ' A . 0. Wedker '* ' , 
... 297,. .307.. . 

Pleurogonium, mentioned, 297, 298. 
Plenromnuy abdorninale, 306. 

, Pkurophrys ? amphiM'mdtmks, Archer, 

A:,330.'':'.'„'^ 

■'67)^fmcT^,''.OIap'et''B'acln].r.,.'3 
''-Pleurotoniaria,4?<{//\,,j:nention'e^ 437. 
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rionroi;omar:i,'i 'ilcyriel lii, Jlili/f.’uia)rf\ 

4,42. 

Pleiirotioniclki, Fernil, rueiitioiiccl, 4r)(), 

451 ). 

Poda.rgus i'UirrujrallB, F/^'. 4" Ilors/,, 354. 
Podiceps cristatiis, Lmn., 35(,>. 
Po(lo(,‘opa, 418. 

Foljcliffila of the Faiihly Avnraocharith^e, 
by A. T. Waiison, 23{)~2('>0. 
Polyaiastodon, Kmat;:!, incisors of, 28-4. 
foliatus, Cope, 284. 
taoensis, Cope, mentioned, 282. 
■PolymastodonfcichG, molar tooth of, 282; 
itieiso,r8 of, 284. 

Polymorjdiina coinirunns, d'Orh.^ 403. 
compressa, d'Orh., 403. 
gutta, (FOrh,^ 403. 

Segnenzana, Bradp^ 403. 
j:^oly morpl d iiirun, 187. 

Polystomella, Lmn., 104, 203. , 

" (srispa, Linn,, 203, 209, 382, 407. 
macella, Ficktel Moll, 203, 209, 
382, 407.' 

striatopimctaia, Fkhtel jl* MoU, 
203, 204, 209, 382, 413.‘ 
siibnodosa, Mimster, 203, 204, 209. 
PolystomelliruB, 202. 

Pol)4rema, limo, 1, 2, 15, 164, 200. 
hrunnewems, Dana, 395, 
meeentericum, Carter, mentioned, 

17. 

miniaceum, Falks, 16, 200, 209, 
382.387-393,407,416. 

« — var. alba, Cirlcr, 201, 2G9, 

. 388, 393, 4:07. , 

— — , var. album, Carter, 201 . 

— — , var. invol va * , Chajm., 17, 1 8, 

. 201, 396. 

planum, Vaffer, 20 1, 209, 21 0, 3S7- 
393, 396, 407, 413,, 416. . 
rubra, Lain., 16. 

Carter,. 12, '^195. 

Ik)matoc 0 rQ$ triquetex*, 107* ■ 
Pompholyx ophrys, Archer, 339. ■ 
punicea, 339.' 

■Pon'miothauma abyssioola, E, A, Bmith, 
459. , . ' ■ ■ 

mirabile, i?. 4. mentioned, 

' .455, ,456-462.; 

PontMotbax'ima,'. K A. iSrnilbp On the 
' Anato my ' of the P.rGsobrant5h .'^enus, 

" , .by "S, .pace, 455-462.' ■ 

,. Ponlooy'pris,, '418. ' 

' 4,19. , ' 

, .' fa.ba,''i?'<sfw&‘f,, 418.' .■ ■ ' ' "' , 

'''sicula, 419. 
■PontQporeiicl8e,,'299.',.;, ,'■ ,■ ., ^' 'yp', 
Pdrcelli'diuTO''virid6,,'P^A///iJ2^'?V306. , 
Porena, Clem, 50, ^6, SI 

acutirostris, Smlti, 66, 76, 78, 83, 
85,99. 


Porella bicornis, Bush:, mentioned, 80. 
cervicornis, M.-Edta., mentioned, 
76, 77, 78. 

compressa, Sow., 77, 78, 85, 99. 
compressa, Hincks, 77. 
concinjia, Busk, 77 ; mentioned, 
48,76,79,80,99. 

, granular var., Hincks, 79. 

elegaus, Alder, mentioned, 80. 
elegantula, ai’Or5., 76 ; mentioned, 
82; %. 103. 
clegcmtida,JjeCm.^ej\,%\. 
glaciata , JVaters, 78, 99. 
indata*., Waters, S3', mentioned, 
76,84, 85, 99. 

lievis, Flem., mentioned, 76, 81,83. 
, forma lepralia, nientioneil, 

84. 

, var. suheompressa, Busk,. 

■ mentioned, 84. 
lands, Smitt, 83. 

lorea, Aider, mentioned, 76, SO. 
major, flincks, 83. 
maileolus, 76. 

margaritifera, Qmy CTaini.,^iW 
marsupium, 76 ; mentioned, 

'85. 

minuta, Norm,, mentioned, 76. 
niticlissima, Hlncks, 76. 
obesa*, Waters, 84; mentioned, 

85, 100. 

patens, Smitt, 77. 
perpuailla, Busk, mentioned, , 76, 
81,82. 

plana, Mneks, 79, 99, 6g. 104. 
prohoscidea, Hincks, 79. 
propinqiia, SmMt,7S, 104. 
rostrata, 76. 

saccata, Busk, 81, 82 ; mentioned, 

: ■',50,-76, 78, 85, 99.: ' 

Skenei, EIL Sol., 79. 

iotmsi. plana, Hineks, 7'9. 

* — var. ' proboBCidea,' Hmeks , ' 79, 

■ 99. . ' 

■ Tar. trklens, Klrckenpimer, 

80, % 103. 

' struma, Ab-m.,. 77. , 
suroularis, Busk, mentioned, 77. 
(Depralia), margaritifera, Quoy. 

: Oaim,, mentioned, ,85. 

Poriiia, #OrA, mentioned, 87. 

', Norm., '86, 100. ■ ' 

,."Porites,',X<»m.,' '364. , , ^ ' 

Posidonia, ' mentioned', ,291'.,:'' 
Oauiini,, Km., 292. : 

■ ' Prolagus sardns, JR. Wagner, men'fcioned, 

■■."P6amniocora'*.'Dawffi,:,'389.,' 
"Paeudartbromerus',.' '' JCancA'''ni'enti'oned'^' , 
.■^■■:,'"472. :'"t 
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Psenclartliroinerus sparius, Kum-h 
(Ceylon), 4t)8, 4()9. 

Pseiiclochirus, OgUht/i 449, 452. 
Pseiidocuma cercaria, v. Bencden, 294. 
Pseudodiffliigia, ScJihmhcrger, 330, 
gracilis, Schkimbergcr, 330, 
Pseudoflustra palrnata, Sars, 71, 90. 

solida, Bid eii leap, 71. 

Pseudomnia sp., 293. 

Psittacotherirnu, Cope, 284. 

Pteroceras, Lam., mentioned, 437. 
pulleDia oblicpiilooulata,Pa?VtXonj' 

404, 415. 

Puh’iiiulina, ParLer tf Pones, 190. 
anrienla, Field el 4'’ J\loiL 407. 
oanariensis, d'Orh., 407, 415. 
concentriea, Parker cf Jones, 407. 
elegans, dlOrh., 407. 
exigua, Bradf/, 407. 

Hauei'ii, JOrh., 407. 
laterjilis, Bradg^ 407. 

Menarclii, JOrh., 406, 415. 
oblonga, WlUiamson, 196, 209. 
patagonica, eVOrh., 407. 
procecla, Brady, 407. 
pimctulata, JOrh,, var, scabra*, 
67^apw., 407, 411, 417. 
repanda, Fkhtel 4' MoU, 196, 209, 
407. 

, Tar. concaraerata, Mont., 407. 

tumida, Brady, 406, 415. 
Pustularia rosea, 6ray, 16. 

Pyeraft, W. P,, Some Points in tbe 
Morphology of the Neogimtbae, 343- 
357. ' ' 

Fygosoells, Wayl,S57. 
tajniata, 356. 

Pyripora catenuiaria, Jameson, men- 
lioned, 50» 

Qnadrula. F. F. Schuhe, 323. 
irregularifs, Arv.hr, 324, 342. 

Cash, 324. 

symmetrica, F. K. Bvhdm, 323, 324. 
Quinqueloculina agglutinans, d’Orb., 

, 176 . 

d’Orb., 177, 178. 

^Orb-, 175. 

onmtissima, iTarm*, 178. 

' F.jeii€ulosn,d'Oih„l7:bF 
' Karrer, ' 175. 

'.Eamiilina . cerTicornis, Chapni.^ mm- 
/ : tionbd, 5.'",' 
globnlifera, 404. : 

Beopiiax scorpinrus, MontforL 4(Ki. 
Feplofmthna wrctica, i'Q^ 60, 61. 

’R^te\yoTB Bemiiam^ lkmg, 97. 


Iletojmra cellukm, Smitt, ilB. 
elongata, SmUt, 97, .H)0, 
elongata, Levinson, 97. 
tcnella. Ortmann, 97. 

Wal/ichlafiui, Ilincks, 97- 
B.eticulosa, 311. 

Hlmbclammina, 8ars, incnitioned, 5. 
Riiabdaiiiiriininm, 4, 182. 
Bhamphostomelia, Loren:;, 5(), 91, 93. 
bilaininata, liineks, 104. / 

bihminata, Lorenz, 92, 104. 
costala, Loren.:, 91, 100, 6g. 1.01. 
plicata, Smitt, 92, 100, Hg. ].01. 
pllvata, Lorenz, 92. 
acabra, Bmitt, mentioned, 92, 
Bliaphidiophrys, Archr. 339. 
pallida, Bahute, 339, 342. 
viridis, Archer, 339. 
Bhapidodeiulron alhuni, Mubins, 395, 
Ehea, Moehr., 341, 345, 346. 

auiericana, VkilL, 355». 
Bhizainmina, Brndy, meiitioned, 5. 
Rhizopoda, Baj., 309, 

Rhizopods and Ileliozoa, Fresh water, 
by G. S. West, 308-342. 
Rliynehodemiche, 41. 

Rhynchodernns, Leidy, 33-42, 

albicollis, Gmf, mentioned, 41, 
bilmeatiia, Mdschier, mentioned, 

35.41. 

Howesi . Bchirf, 33, 38, 39. 
nematoides, Lommif mentioned, 
35. 

oehroleiicns, Graff, mentioned, 35. 
pyrenaiciis, Graff, mentioned, 41. 
Scharffi, Graff, mentioned, 35, 39, 
40. 

terrestris, 0, F. Milller, mentioned, 

39.42. 

Rhynchoclemus Howesi :■ a new Euro- 
pean Spe«.'ies of d.V.‘iTest.r.ia] Idnnariau 
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Rhynchopora, Minvks, oumtioned , 93. 
iongirostris, Ilmh, mentiom:nh 
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Ridewood, W. G., On ObeHiella lyon* 
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Risaa tridactyla, Linn,, 356.' 
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Rosalina ammana, d’Orb., 190. 
bniloides, d’Orb., 189, ffcnote 41 1, 
glohtdarls, dVrh., PMl 
orhiGttiaris,i\Fi%,ldi, 

Poeyi, d’Orb., 189. 
rugom, d'Orfo., 190. 
d’Orb,, 

squamosa, d’Orb,, 385. 

191 * 
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II, 189. 
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_ 182. 
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382, 387, 403. 

Ssdmaciina '.Dysteri, Iltu'kp, 107. 
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Bapphirinidffi, 213. 
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50,93. ■ 

Sebizopoda, Lntr., 203. 
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"93. ■ 

fimneulala, Hans,, 66. ■ 
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■ '84., ■' _ , 
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einvia, 111 neks, (>.5, 
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.Scinrida3,278."' 

'Bciurus Broo'kei,,,' Thomas, mentioned,' 

"278.'' 

ynlgaris, 278. 


Scotomenia, Smi., mentioned, 471, 474, 
cetrata, Thor. (Upper Burma), 468, 
472, 505. 
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50, 79. 

Delilil, Wilder, 54, 55. 
elongata, Bmiit, 58, 98 ; raentionecL 
56. _ ■ 

gracilis. Busk, mentioned, 56, 57. 
Peaebii, Busk, 58, 98. 
scabra, van Beneden, 54, 98; inen- 
tioiied, 58, SO. 
scahra, Norm., 54. 

-™ — , forma elongata, Bidenkap, 
,5S. 

Smittii, Norm.,, 57,98 ; mentioned, 
56, 58. 
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Semifiustrellaria arctica, d'Orh,, 60, 61, 
Serpiila, Linn,, 388, 389, 390, 392, 416, 
hicomis, Walker k Jacob, 176, 
Shoulder-girdle, On the Early Condi- 
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Marsupials Dasyiirus and Peramel9.s, 
by Kobert Broom, 440-454. 
Sigmoilina celata, Costa, 381, 399. 
8i‘phogene7'ina (Bagrina) raphanus, 
Parker k Jones, 187. 
Siplionostomidie, 213. 

Sirielia Ciausii, Sars, 293. 

Smith, 0. Elliot, Notes on the Brain of 
Macroscelides and other InseetiTora, 
443-448. 

Smittia, Mincks, 77, 91 ; mentioned, 
50. 

abyssicola, Norm.,, mentioned, 90. 
Jacksonii * , Waters, 87, iOO, fig. 
105. 
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fig. 105. 

LandsboroTii, Johist, var., 90, 
100, 104, 

■ — Tar. porifera, Hineks, 75. 
Peachh,Vcfcf., 89, 90, 100. 

, . Tar. ' octodentata, , 'ifewefe* 

mentioned, 89. 

Hmcks, , 92. ' 
jponycfa, Lorenz, 75, 

■: prasstans, Mincks, ; mentioned, :8S, 

■ reticulata,' J/«B72l/«».,mientioned 

. .73,90.; , 

reticulo-puncbita, Mincks, men- 
. tiohed,4t0.;. . 

rigida, Xorc«;r, mentioned, 90. ^ 

’ ■ ' ' triapinosa, , Johnst., mentioned,. '89, 

' -90. 

Tar. arhorm, LeTins'Cn, 88. ,. ' 

^ , Tar. lamellosa, Bmitt, 88, 

IOO- 

Tariolosa, t/ctei?., mentioned, 89. 
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riparius, Ameqhim, upper molar 
of, 290. __^ ' 

Spergo, Dali, 456. 

glancliniformis, Dali, mentioned, 
456. 
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Earth-worms, Idj Miss Gr. Sweet, 109- 
139. 

Spennopliilus, Cu v., incisors in, 279. 
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leptoclactylus, Lichttnstcm, men- 
tioned, 278. 

Spbaira strum, Grmjf, 338. 
conglohcitum, G reeff, 338. 

'Fockei, Archar, 338, 

Spluferoidina dehiseens, Darhir if Jones, 
404, 415. 

Splimroma serratnm, Fahr., 296. 
Splueromidre. 296. 

Spbagnnin, Dilhn., 309, 315, 321-325, 

328, 339. 

cnspidatvim, 338. 

Sphenoderia, SoMmiherger, 328. 
jmifostris, Penard, 829. 
lenta, 8aMwmb., 2>''2S, 329. 

, 'var. fissirostra, Pcnard, 

329. 

Spirillina, Ehrcnb., 10, 164, 188, 
decorata, .Bradg, 41 0. 

, Tar. unilateral, Chapm., 

405,410,417. 

insequalis, Dradg, 10, 11, 382, 
404. ' 

liiubata, Bradg, U, 404. 

— — , var. dcmtitadata, IL 

epinigera ^ , Dhapm., 10, 188, 208, 

. ,210,882,404. 
tiiberciiiata, Bradg, 10, 11, 
tiiiberciilato-limbata * , Clmpm., 11, 

: 188v208, 404. ■ 

'' Tivipara, 382, 404. 

BpirilHnini®, 10,188. 

SjhiTjliBa, Jlflm, 

aggktUmnsyd'O^^^^ ' ' j 

— (SpMmtes) cgiindraeea, Lain., ’ 

m, 

BpirGloculina, i\0rh., 164, ' 170,', 175. ' ' ; ■ 

■ " 'aciitimargo, Brad?/, 172, 206, 381, ^ 
398., " 

antinariim, d'Orb:, 171, 206, 381, 
ht/' 386,398.b;V,'. 
asperula,,,;ira:rf^f,'398.' ':y'' ;■ 
'"canalieulataf rf’ Of 5.,' 38i, 413’. ' 
orenata, iTafm*, 381, 398. 
excavata, d'Ork, 170, 171, 206, 
398. 

Hgger, 171 . 


Spiroloculiiia fragillissima, Bradg, 398. 
grata., Tcrquem, 171, 206, 381, 386, 

398. 

impressa, Tcrquem, 170, 171, 398, 

408. 

lamella, Fgger, 171. 
limbata, it Orb., 398. 

Brady, var., 408. 

nitida, dlOrk, 171, 381, 386, 398. 

var. foveolatn, Kijcjer, 171, 

206,210,381,386,398. 
parviila * , Chapm,, 398, 408, 416. 
planulata, Lmn.., 171. 
rubusta, Brady, 170, 206, 398. 
tenuiseptata, 'Brady, 172, 206, 398. 
tortiiosa ^ , Chapm., 171, 206, 210. 
Steatornia, Ilumh., 354.'. 

earipeiisis, Humh., 357. 

Stichomys, Ameghino, 286. 

constans, Ameghino, upper molar 
of, 290. 

Strombidae, 437. 

Strombus, Limi., mentioned, 440. 
Strutbio, Linn., mentioned, 347. 

Byleus, Thor., mentioned, 505. 

niger, C. L. Koch (India), 468, 
Syllis Armandi, Ckpmide, 105. 
inciaa, Fahr., 106. 
prolifera, 105. 

vivipara, Krolm, 105. 

Syllis vivipara, Krohn, ObservaiiionB on, 
by E. 8. Goodrich, 105-108. 
Syncholkliiim baplocheles, Ondm, 303. 
Systenocentrns, 8m., mentioned, 5)05. 
quinqnedentatus, 6'5«. (Camboclja), 
' 467. 

Sweet, Mi.ss G,,Ou the Structure of the 
SpeA’miducal Glands and Associated 
. Parts in Auistralian Eartiiwonns 
109-139. 


Talpa, mention© !, 4‘15, 447, .ItbS. 
Tanganyika 0a»l:ro|:)oda C'liyl:,ra and 
■■ Limnotrocd'iiw, On the St,ni<4urc and 
Aniiiities of tlie, by LetOee Digby, 
434-:442h.. , 

Taraonemus,. Cm, Fans,, 375. 
TeinoraMidiia, 306. 

Tcstacea, 312. ■ 

Testes and ' Sperm -sac, s of AnsI.raHan 
■■■Earthworms (Sweot)t 125, V 
TWapteryx, ZteA, 356, 

.. paradisea, Lieht., tib0, 357. " 

'■ Texthlaria, D^ifranoe, 1,63, '1 64, 184, ■ 
agglutlnans,41''0f/)., 401. 

" '■■: — yar. porrecta, Brady, iOh . . 

. 'concava, Karrer, 40] . *' ■ ■' 

■ :cpm-ca,''ef'0'f/a,'30, 185, 207, ■382, 

■ ' 401 . ■' 

.,)/ . cinapata, BrmlyyiOh. ' 



IlSTDEX, 


531 


Textvilaria folium, Par/ier 184, 

207 , 400 . 

gramen, d/Orh,, 387, 401. 
rrigoaa, Hems, 185, 207, 382, 387, 
401. 

sagittula, ])e francs, 401. 

, var. iistiilosa, Hrad//, 401. 

siplionifera, .Bradt/, 387, *401, 
t-rariaversaria, Brady, 401. 
trocliiis, cSOrh., 401. 

Textvilariideo, 9, 30. 

To,xtulai‘iiiiffi, 9, 30, 184. 

’’rhalesti'is riifooincta, Norm., 306. 
Thecamosba (luadfipartita, IPromonte], 
309. 

Tillodontia, 283. 

Tillotherium, Manli, 284; premolai’s 
of, 286. ' ’ 

Tims, H. W. Marett, Tooth-Genesis in 
the Gaviidffi, 261-4290. 

Tiiioporimn, 15, 197. 

Tiiioporns, Montfort, emend. Carpenter, 
197; mentioned, 2, 164, 165. 
Tbaculatus, Montf., f tnote 165, 
197, 209, 382, 387, 394, 407. 

— — , Tar. jOiorescena , Chapin., 
386; mentioned, 382,413, 416. 
vesiGuiaris, Parker & Jones, 199, 
Tooth-Genesis in the Caviidaj, by H. 

W. Marett Tims, 261-290. 
Trotompbahis bulloides, d^Orb., 189, 
.382,405,415. ' , 

inversa , Chapm., 405, 411, 417. 
Trich amoeba 

TVichoda Sc4)rank, 340. 

; Muller, 334. ' 

Trichodina, n. sp. * , Nmhkion, 21 1 , 227, 
228,229. _ ■ 

Trichosurus ynlpecula, Ke^r, mentioned, 
^^449,452,454. , ^ 

Trilocnlina airctdaris, Bornemaim, 
173. 

lahhm, d’Orlx, 173. 
Linneiana,:^70f&., 176, 
reii(miMta,HQvh., 
irimHnata, OiOvh., 

Bnjardin, 329. ' ^ 
toe, Pena ' 

' : cmchelys, 329. 

Penard, 329. ■■ 

Tritwta gibbosa., 'Spence' Bate, 304.. 
Trochammina squamata, Barker . 
. ' 400., 

Troeharoinininae, .29,184, 

^Trochiis, './//w»., mentioned, 437. 

tiirbinatus,.i?or»., 442. . 
Trnricatulina, kOvb., 164, ,193. , 
.A,]incriana, d' Orh., 387, 406, .. . 
cultcr, Barker Junes, 406. , 


Truncatulina echinata, Brady, 406. 
Haidingerii, dOrb., 406. 
bumilis, Brady, 406. 
lobafcula, W. </., 3S2, 405. 
praiciucta, Karrer, 406. 
pygmaea, Hantken, 194, 209, 406, 
refulgens, BJontfo^'t, 405. 
reticulata, Qzjzek, 194, 209, 3S2, 
406. 

rosea, d'Orh., 406. 
rostrata, Bf'ady, 194, 209, 382, 406, 
soluta, Brady, 406. 
tenuimargo, Brady, 405. 
'Ungeriana, d'Orb., 194, 209, 406. 
Tariabilis, d'Orh., 193, 209, 382, 
405. 

Wnellerstorfi, Schwager, 405. 

{Botalina) reticulata, Czjsek, 194. 

Turbinaria, Oken, 365, 389. 

auricularis, Bernard, ftnote 362. 
calicularis, Bernard, ftnote 362. 
foliosa, Bernard, ftnote 361. 
gracilis, Bernard, ftnote 363, 
inagna, Bernard, ftnote 364. 
peltata, Esper, ftnote 362. 
radicalis, Bernard, 362, 
reniformis, Bcrmrc?, ftnote 361. 
Turbinaria, corallum of, by S. Pace, 
358-365. 

Typhobia, Moore, mentioned, 437, 440. 
Tyroglyphus, Leetr., 372. 


Udenodon Baini, Gtom, 454. 

Urothoe, Dana, sp., 299. 

XJtricularia minor, Xfww., 309, 315. 

Tulgaris, X'to., 339. 

Uvigerina angulosa, 'Will., 403. 
asperula, Czjzek, 403. 
interrupt^,, i?m%, 403. 
porrecta, 403. 

■ — — (Sagrina) raphanus, Parker & 
■ Jones,' 187* 


Vaginulina, 31. 

legumen, Xim, 403, 
linearis, Mont., 403. 

\ V ' .■■truncata,''fem, 31,'fig.,:32. , .. 
yalyulina, , 9, 30, 186. 

cuneiformis , d’Orb., 30, fig. 32. 
Payxdiana * , Ohapm., 9 ; men- 

■ 'tionecl,' 10,, 186, 207, ' 382,' '387, 

■ 413.4'/ 

■■fusca, ' Will, 401 ' , . , 

' Oviedoiana, : Jl 'Orh.,"-. mentiouedj, 

V:,10. 

■ ■■.palseotrochus, ,, Tar.,,.'Compressa,. 

■ mentioned,, 30.^ ■ 

. pileolo^ dl'Ofh., ftnote 12, 191. 
triangularis c^’OrZ*., mentioned, 9. 
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Vampyrella, CwikoivsM, 308, 333. 
lateritia, Leidj/, 333, S-ili. 
pedata, Klein^ 334. 

8pifogyf(e, Cienkowsici, 333. 
Varnpyreliicla, 308, 333. 

Vanbeurckia rbomboides, Bvih., 318. 

, var. sasonica, Eabenh , 319. 

Yasa deferentia of Australian Kartb- 
wonus (Sweet), 128. 

Termiculum ohlongnm^Moni^^n, 17. 

siihrotunclimi, Montagu, 173. 
Yemeuilina, d'Orh.^ 164, 185. 

Davkiiana, read Valvuliiia Biivid- 
iana, Ckapm., 413. 
propinqua, 409. 

spinulosa, Ikass, 185, 207, 382, 
384. 401. 

Yerpiilus spumatus, Sm., 468, 500. 
Vespa, Limi,^ nest of, 391. 

Yirgulina Scbreibersiana, Csjzeh, 401. 

subsquamosa, Egger, 401. 

Yoluta, Linri,, iiientioned, 439. 

Volvox proteus, Pallas, 309. 

Yorticella, 228. 


Walker, A. 0., Contributions to the 
Malacostracan Fauna of the Medi- 
terranean, 290-306. 

YMrburton, 0., and Embleton, Miss A. 
L., The Life-bistory of the Black- 
currant Gall-inite, Eriopbyes (Pby- 
toptus) ribis, JVestw., 366-378. 

Y^aters, A. W,, Bryozoa from Franz* 
Josef Land, collected by the Jackson - 
Harmswortb Expedition, 1806-1897, 
43-105.' 

Y^atson, A. T., On the Striicturo and 
Habits of the Polyeb juta of the Farn ily 
Am rnocbarid in, 230-260, 

Webbiiia, dOrb,, mentioned, 5. 

•Ybist, G'. S., On .some Freshwater 
Ebizopods and Ileliozoa, 308-342. 


YTtli, 0., Hew and Old Pbalangiidio 
from tlie Indian Kegioii, 466-509. 

Xenopboridin, 436. 

Xe n ( pbo ru 8, M lack wall, i n cj n i i on ed , 

436. 

Xestoleberis, Sm\% 428. 

acurahialis Ckapm.y 429, 433, 
curta, Ikmhj, 430. 

? foveolata, Braclg^ 430. 
depressa, Bars, 428. 
gracilis, Bradip 420. 
granulosa, Brady ^ 42S. 
inargaritea, Brady, 429. 
nana, Brady, 430. 
setigera, Brady, 428. 
tumefacta, Brady, 430, 

Yariegata, Brady, 429. 

Zaleptus, 7%or., 479; mentioned, 474, 
feativus, llmr, (Lower Burnui and 
Malay Peninsula), ■ 467, 47*b 

479. 

fuscus^, C, With (India), 468, 
479. 

birsntus’^, C, 147///-* (India), 468, 
482; mentioned, 474. 
inermis, 8m. (Philippines), 466. 
mmutiis*', 0. With (India), 4S1 ; 

mentioned, 468, 471, 474. 
ramosu.s, Thor. (Sumatra), 467. 
simplex, Thor. (Sumatra), 467. 
Bubcuprens, 7hor. (Lower Burma 
and Malay Peninsula), 467, 

479. 

sulphureus, Thor. (Lower Burma 
and Malay Peniiisubi), 467, 479, 
Thorellii*, C\ With (India), 468, 

480. 

tricbopus, Thor. (Borneo), 467 ; 
(Java), 467. 

Zobesula, r/wi/b., 451, 454, 

Zostera, ocean ica, Alim., 292, 
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